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Energiicd  tube  is  Yibroted  from  25  to  10,000  cps  and  ontput  signals  rscordsd.  (Stt  p  122)  Photograph  by  John  Schinkcl, 

Sylronia  Electric  Products,  Inc. 
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A  new  aid  to  true  RMS  instrumentation  is 
the  Reed  DIOTRON,  developed  and 
manufactured  by  Reed  Research,  Inc.,  of 
Washington,  D.  C.  This  amazing  instru¬ 
ment  measures  true  rms  values  of  non-sinusoidal 
or  otherwise  erratic  wave  forms.  It  is  a  vacuum 
tube  voltmeter  whose  indication  depends  en¬ 
tirely  on  true  rms  values.  It  is  a  small,  compact, 
portable  instrument  used  by  engineers,  techni¬ 
cians  and  scientists  interested  in  the  measurement 
and  evaluation  of  power  regardless  of  wave  form. 

Marion  makes  the  meter  upon  which  the  Reed  DIOTRON 
depends  for  much  of  its  accuracy  of  indication.  It 
provides  a  linear  power  scale  and  allows  full  scale 
measurements  of  1  mw,  10  mw,  100  mw,  1  watt  and 
10  watts  into  600  ohms.  A  corresponding  true  root 
mean  square  voltage  scale  is  also  included. 

When  you  want  special  or  standard  instruments 
for  any  application  that  requires  accurate  indication 
—  think  of  Marion.  Marion  Ruggedized  Meters  are 
the  most  advanced  electrical  indicating  and  measur¬ 
ing  instruments  of  our  time.  Advanced  in  both 
construction  and  application,  count  on  them 
for  prolonged  peak  performance  under  extreme 
conditions  of  temperatiure,  climate  and  actual 
physical  violence.  We  invite  comparison. 
Marion  Electrical  Instrument  Company, 
401  Canal  Street,  Manchester,  New  Hampshire. 
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Exploration 


Specialization  in  resistors  lets  IRC 
concentrate  on  research  and  quality  control  to 
a  greater  degree  than  any  other  supplier. 

Result:— IRC  exploration  anticipates  future  resistor  i. 
needs— improves  existing  products— and  controls  1 

quality  and  uniformity  in  every  IRC  imit.  Largest 
resistor  manufacturer  in  the  world,  IRC  attracts  the 
finest  of  engineering  talent.  We’re  using  more  of  such  talent  than  ever, 


DOW,  to  keep  step  with  today’s  electronic  requirements— while 


i 


INTERNATIONAL 
RESISTANCE  COMPANY 


lii,  (Lwout  -VW- 

Pow«r  Resistors  *  VoHmeter  MgKipUers 
*  Insulated  Composition  Resistors  *  Cow 
Wattoge  Wire  Wounds  •  Volume 
Controls  *  Voltage  Dividers  *  Precision 
Wire  Wounds  *  Deposited  Carbon 
Prscistors  •  Ultra-HF  end  High 
Vi  toge  Resistors  *  Insuloted  Chokes 


INTitNATIONAL  KiSI$TANCi  CO.  ” 

403  N.  tROAD  ST.*  PHtlADSlPHIA  t.  PA. 

Pitest  seed  me  cemple^e  tefermotieo  ee  the  items  ckeched  beUw:'^ 


n  Plot  Wire  Wound 
Resistors  (C'i) 


Deposited  Corbon 
PRECISTOR&^-4) 


n  High  Voltage  Resistors  (G-21  Q  Voltmeter  Wuftipliers  (D-2) 
f  I  Nome  and  oddress  ol  locol  IRC  Distributor 


DEPOSITED  CARBON  PRECISTORS 

A  uniqw*  combination  of  accuracy,  liability  and  Monomy  mak.t  IRC 
Dapositod  Carbon  PRECISTORS  idool  for  applications  whara  carbon 
conipositians  ara  umuitobla  or  wira-wound  pracisiont  too  axpansiva.  bntru- 
mantotion,  advancad  alactronki  and  critkol  lalavision  circuits  also  banafit 
from  thair  wida  ronga  of  vakias,  low  voltoga  coafficiani,  axcallant  fraquancy 

choroctaristics,  pradictobla  tamparotura  choroctaristics,  high  volt- 
_  oga  rating,  low  noisa  laval  and  small  siza.  Coupon  brings 

fuU  particulars  in  Bullatin  B-4. 


A'Xal Ail’ll Saalad-pracision  IRC  Typa  MF 
;  Rasistors  ^  ora  complately :  imparvious  to  moistura — hova  provad  thamselvas 
^dapandobla  voltmatar .  multipliars  for  use  under  the  most  savara  humidity 
conditiom.  Each  multiplier  consists  of  o  number  of  IRC  Precision  Rasistors,  mountad, 
intarconnactad,  ond  arKosad  in  a  glozad,  harmatically  sealed  ceramic  tuba. 
MFs  ora  compact,  rugged,  stobla,  easy  to  install,  and  may  ba  used  with  vary 
littla  drain  on  the  power  supply.  Individual  precision  rasistors  may  be  either 
inductive  or  noninductiva,  so  that  they  may  ba  used  on  AC  os  wall  os  OC  Mail 
coupon  for  full  data  in  Bulletin  D*2. 


Enginearad  for  high  voltage  opplicatioas  whara  hi^l^ 
resistance  and  power  ora  required,  IRC  Type  MVX 
Rasistors  are  porticulorly  suited  to  many  typo,  at 
television  ond  electronic  circuits.  Unique  application  oLy 
IRC's  proven  fHomant  raiistonca  coating  in  haltcal_5 
turns  on  a  ceramic  tuba  provides  a  conducting  path  > 
of  long,  effective  length.  Result:  A  unit  of  high  rash*  - 
tonce  value  with  rasistanca  materials  having  ralativa* 
ly  low  specific  rasistonce.  Type  MVX’s  hove  2  watt 
rating,  ora  axcepHonally  stable — permit  the  use  of 
high  voltage  on  the  rasistor  while  keeping  voHoga 
per  ur>it  length  of  path  comporotivaiy  low.  $and_ 
coupon  for  complete  detoils  in  Bulletin  G-2. 


CITY. 


ZONI. 


sun. 


QUICK,  RELIABLE 

impedance  measniements 
np  to  500  megacycles 


FTL-42A  IMPEDOMETER 


Any  signal  generator  with  0.1  volt  maximum 
into  51.5  ohms  output  furnishes  sufficient 
power  for  operation. 

Crystal  detector  and  audio  amplifier  with 
output  meter  have  sufficient  sensitivity  as 
a  detector  above  100  megacycles. 


Compaa,  simple,  accurate  instrument  for  the  measurement  of  impedance,  attenuation, 
refleaion  coeiheient  and  standing-wave  ratio  at  frequencies  up  to  300  megacycles. 

Read  relative  voltages  of  incident  wave,  reflerted  wave,  and  resultant.  Plot  diagram  of 
voltages  on  Smith  Chart  and  impedance  can  be  determined  to  ±5%. 

Requires  no  unusual  accessories  —  only  those  found  in  every  laboratory  and  test  shop 
working  in  the  frequency  range  of  the  instrument:  signal  generator  with  0.1  volt  maximum 
output,  crystal  deteaor,  audio  amplifier,  and  output  meter.  Below  100  megacycles  a  radio 
receiver  is  desirable  for  its  greater  sensitivity. 

In  addition,  the  FTL-42A  Impedometer  can  be  operated  with  input  power  up  to 
several  hundred  watts  when  it  is  desired  to  drive  the  load  in  this  manner. 

Adapters  for  V/t  inch  line  to  type  N  ate  furnished  so  that  the  instrument  can  be  used 
with  flexible  cables. 

The  FTL-42A  Impedometer  can  be  used  direaly  with  1%  inch  line,  or  with  other 
sizes  of  lines  or  cables  by  use  of  various  adapters  that  are  available. 

It  can  be  built  for  other  impedances  such  as  72  ohms  coaxial,  according  to  require¬ 
ments  of  user. 

Dimensions  of  cabinet:  6‘9i6  inches  long  by  5%«  inches  wide  by  5%  inches  high.  Net 
weight  including  adapters  is  7  pounds. 

Price  - 1400.00  • 


Write  for  FTL-42A  brochure. 


Federal  Telecomm unieation  Laboratories,  Inc. 


500  Washington  Avenue 
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Another  Engineer’s  Problem  Solved 


SUBJECT 


PROBLEM 


High  Pow«r 
Pulse  Capacitors 


To  supply  a  small 
capacitor  han¬ 
dling  peak  pulses 
of  630,000  VA 


SOLUTION 


An  .0025  mfd.  capacitor  was  required  to  pass  70  Amp.  pulse  at  9,000  volts  and 
withstand  occasional  peaks  as  high  as  18  K.V.  The  pulse  repetition  rate  was 
1500  pulses  per  second  widi  a  pulse  duration  of  .25  microseconds.  The  equival¬ 
ent  wavefront  approximated  10  me  « 

We  designed  a  teflon  film  dielectric,  silicone  fluid  filled  capacitor  which  has  no 
internal  corona  under  the  above  operating  conditions.  The  size  of  this  type 
TSC252-20P  metal  can  is  3i"  x  1^"  base  x  high.  A  JAN-C-5— CM95  size 

mica  capacitor  (8t"  O.D.  x  10"  high)  was  not  recommended  for  the  above 
electrical  specifications. 

Send  us  your  specifications  on  pulse  capacitors  and  other 
capacitor  and  power  supply  problems. 

Your  inquiries  will  receive  immediate  attention. 


Write  for  catalog  on  our  standard  fine  of  Plasthon  Copocitors,  Forming 
Pufse  Networks  and  High  Yoltago  Power  Supplies. 


{^tnulvnsvr  \*rintufts  {'junptinii 

1  375  north  branch  STREET  •  CHICAGO  32,  ILLINOIS 
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)  PRECISION  EQUIPMENT 


MSA  VHF  SIGNAL  GENIRATOR 

SPECIFICATIONS 

fREQUINCY  RANGE:  10  to  500  me.  in  5  bondi. 

ACCURACY;  Calibration  ±T%.  i••s•tabil^ty  belter  than  1 
me,  at  high  frequeneies.  Total  seale  length  approx.  90\ 

OUTRUT;  0.1  Mv  to  1.0  v.  eontinuously  variable.  Colibroted  in 
volts  and  dbm. 

IMPEDANCE:  50  H  Maximum  VSWR  1.2. 

ACCURACY:  ±  1  db  entire  range. 

MODULATION: 


AMPLITUDE:  From  0  to  90%  indieoted  by  front  ponel  meter. 
ENVELOPE  DISTORTION:  1%  to  30%  modulation. 
INTERNAL:  Fixed  modulation  at  400  and  1,000  cps. 
EXTERNAL:  Any  frequeney  50  eps  to  1  me.  4.0  v.  input. 

EXTERNAL  PULSE;  Positive,  4  v.  peak.  Good  pulse  shape.  Square 
wove  to  1  Psee  length  (At  1CX)  me.  and  above). 

LEAKAGE:  Less  than  1  pv. 

RESIDUAL  FM:  Not  over  .0025%  at  30%  modulation. 

POWER:  115/  230  v.  50  60  cps.  150  wotts. 

SIZE:  12*  X  14*  X  18*  deep.  grey  finish.  Cabinet  mounting. 
PRICE:  $850.00  f.o.b.  Palo  Alto. 

Dmj  Subject  to  Change  Xf'ithout  Sotice 


...THE  BASIC  TOOLS  YOU  ^ 


VHF  SIGNAL  GENERATOR 

1 0  to  500  me 

High  power  output... Constant  internal  im¬ 
pedance...  Wide  frequency  range ...  Broad 
modulation  capabilities. ..Master  oscillator 
power  amplifier  circuit... Microsecond  pulses 
...Small  residual  FM...CW,  AM  or  pulsed  output 

Here  is  a  new  general  purpose  laboratory  generator  of 
broadest  application.  It  offers  a  directly  calibrated  output 
from  0.1  fiv.  to  1  v.  for  measuring  gain,  selectivity,  sensi¬ 
tivity  or  image  rejection  of  receivers,  I-F  amplifiers,  broad 
band  amplifiers  and  other  VHF  equipment.  The  1  v.  out¬ 
put  (to  a  30  ohm  load)  is  available  throughout  the  entire 
frequency  range  for  driving  bridges,  slotted  lines,  anten¬ 
nas,  filter  networks,  etc.  The  output  circuit  is  directly  cali¬ 
brated  in  volts  and  dbm  for  fast  reading.  No  charts  are 
necessary. 

DIRECT  CAlltRATION 

Frequencies  from  10  to  500  me.  are  covered  in  5  bands, 
and  calibrated  directly  in  me.  on  a  drum-type  dial  having 
effective  scale  length  of  90".  The  single-dial,  ball-bearing 
frequency  control  insures  maximum  convenience  and  ac¬ 
curacy  in  tuning  and  re-setting. 

Master  oscillator  and  power  amplifier  circuits  are  enclosed 
in  a  heavy  cast  aluminum  shield,  insuring  high  stability 
and  low  electrical  leakage. 

-hp-  41 7A  VHF  DETECTOR 

This  new  -hp-  instrument  is  a 
super -regenerative  (AM)  re¬ 
ceiver  covering  all  frequencies 
between  10  and  500  me.  in  5 
bands.  It  is  designed  for  use  with  the  -hp-  803A  VHF 
bridge.  It  offers  3  /iv  sensitivity  over  entire  band,  quick: 
easy  operation,  and  a  direct-reading  frequency  control. 
The  instrument  is  thoroughly  shielded,  and  is  suitable  for 
general  laboratory  use;  for  making  approximate  frequency 
checks,  determining  noise,  interference,  etc.  Price  $200.00 
f.o.b.  Palo  Alto. 


HEWLETT  ^  PACKARD 
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FOR  THE 


BAND! 


'  ASKCD  US  FOR' 

VHF  BRIDGE 

50  to  500  me 

First  commercial  VHF  bridge... Based  on  an 
entirely  new  principle. ..Direct  impedance 
readings,  2  to  2,000  ohms . . .  Wide  phase  angle 
...Useful  to  700  me. ..Makes  every  kind  of 
VHF  impedance  measurement 

TTic  new  -hp-  803A  VHF  Bridge  is  the  first  commercial 
instrument  built  to  give  you  fast,  direct  impedance  read¬ 
ings  in  the  50-to-500  me.  band.  It  can  be  used  for  any  type 
of  VHF  impedance  measurement.  This  includes  character¬ 
istics  of  transmission  lines,  antennas,  resistors,  rf  chokes 
and  condensers ;  impedance  of  connectors,  standing  wave 
ratios;  percentage  of  reflected  power,  VHF  system  flat¬ 
ness,  etc. 

■  ROAD  FRIQUtNCY  RAN6I 

The  Model  803A  operates  on  an  entirely  new  principle 
suggested  by  Mr.  John  Byrne  of  the  Airborne  Instrument 
Laboratories.*  It  determines  impedance  by  sampling  the 
magnetic  and  electric  fields  of  a  transmission  line.  Phase 
is  measured  by  determining  the  point  of  cancellation  of 
these  samples  along  a  second  transmission  line.  This  meth¬ 
od  effectively  overcomes  the  narrow  frequency  limitations 
of  conventional  bridges,  and  permits  the  new  -hp-  VHF 
bridge  to  make  readings  at  frequencies  up  to  700  me  and 
down  to  5  me. 

*A  complete  deictiplion  of  this  principle  and  its  application  in 
the  -hp-  VHF  Bridge  appeared  in  a  recent  issue  of  the  -hp- 
Journal.  Free  copy  on  request. 
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BOOTHS  BO.  Bl 


HEWLETT-PACKARD  COMPANY 

2046A  Po9«  Mill  Rood  •  Polo  Alto,  Colifomio 
Solos  roprosofitotivos  in  oil  principol  oroot.  Export:  Froxor  &  Honson« 
•w  ltd..  Son  Froncisco,  lot  Angolos,  Now  York  City 

! 


I  MEASUREMENT  RANOE:  Itnpodonco  oiognitudo,  2  to  2,0000. 

(Hiphor  ond  lowor  voloos  may  bo  moosurod  by  using  o  j 
known  longth  of  transmission  lino  os  on  impodonco  trons-  ■ 
formor.) 

Fhaso  onglo  from  — 90^  to  +90"  ot  50  me  ond  obovo. 
i  CAURRATtON;  Impodoncoi  Diroctly  in  ohms.  | 

Fhoso  onglo:  Diroctly  in  dogroos  ot  100  me.  AAoy  bo  roodily 
eomputod  ot  othor  froquoneios. 

(aetuot)^F^(rood)  x  Froquoncy,  mc/100.]  j 

ACCURACYi  Impodonco  mognltudo,  approx.  ^5%. 

Fhoso  onglo,  opprox.  —  3  dogroos  (ovor  rongo  50  to  500  me), 
j  With  colibrotion  ehort  providod,  occurocios  of  2%  and  1" 

j  oro  possiblo. 

!  FREQUENCY  RANGE:  Maximum  occurocy  50  to  500  me.  Usoful 

down  to  5  me  and  up  to  700  me.  Moximum  moosuroblo  phoso  i 
onglo  ot  5  me  is  — 9*  to  +9". 

I  EXTERNAL  rf  GENERATOR:  Roquiros  on  AM  signal  source  of  ot 
-  loost  1  mw.  High  signal  lovol  is  dosiroblo.  |~hp-  Model  608A  : 

\  VHF  Signol  Gonorotor  is  idool  for  this  purpose.) 

j  rf  DETECTOR:  Roquiros  o  woll-shioldod  VHF  roeoivor  of  good 
j  sensitivity,  {-hp-  Model  417A  VHF  Dotoctor  is  designed  for 

I  this  use.) 

SIZE:  M"  X  14*  x  R*  deep.  Smooth  -hp-  grey  Rnish. 

Cobinot  mounting.  ' 

PRKE;  $495.00  f.o.b.  Polo  Alto. 

DaSa  Subject  to  Cbau^e  W'ithout  Notice 
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Center,  on  black  background, 
are  the  eight  sundard  sizes  of 
Arnold  Tape-Wound  Toroids. 
Around  them  are  a  number  of 
other  cores  of  special  nature 
produced  for  individual  needs. 


ARNOLD  ^TORWDAl*^  CORES 


APPLICATIONS 
MAONinc  AMPunns 
PULSI  TIANSPOIMnS 
NON-LINIAk  tnARD  COILS 
and  TMNSrOIMUS 
PIAKINO  snips,  and  many  othar 
spacMIzad  appUcoHans. 

RANGE  OF  SIZES 

Arnold  Tapo-Wound  ToraMs  ora 
avaHoMa  In  aiglit  sizas  of  stand¬ 
ard  corat— aN  fwrnlihod  ancosod 
In  moldad  nylon  contalnors,  and 
ranging  In  siza  from  14"  to  314" 
I.D„  to  3"  O.D.,  and  14"  to 
V4"  high. 


of  DELTAMAX 
4-79  MO-PERMALLOY 
SUPERMALLOY* 

In  addition  to  the  standard  toroids  described  at  left,  Arnold 
Tape- Wound  Cores  are  available  in  special  sizes  manufac¬ 
tured  to  meet  your  requirements — toroidal,  rectangular  or 
square.  Toroidal  cores  are  supplied  in  protective  cases. 

* M^nuf^ttured  under  licensing  nrrnniements  wifA  ll'estern  Electric  Company.  wao  >ti 


RANGE  OF  TYPES 


Thata  standard  cora  sizas  ora 
avaltaMo  In  asKh  of  tho  throa 
nwgnatk  motorlols  nomad,  moda 
framolthar.004",.003"or.001" 
•apa,  os  ragolrod. 


O^floroi  Office  &  Plantt  i 
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W  I  L  K  O  R 


AND  NOW 


Attention  All  Electronic  Engineers 

We  are  in  production  on  the  most  odvonced  development 
in  the  history  of  resistors.  It  is  the  BORO-CARBOFILM 
RESISTOR.  After  over  two  years  of  intensive  laboratory 
work  the  introduction  of  Boron  in  the  making  of  Deposited 
Carbon  Resistors  has  been  perfected. 

The  result  of  this  new  development  assures  greatly  in¬ 
creased  range  of  resistance,  temperature  coefficient  as 
low  as  20  parts  per  million  per  degree  C,  greoter  stability 
and  lower  noise  level. 

What  This  Means  to  You 

Briefly,  this  mokes  it  possible  for  you  to  use  the  new,  much 
improved  BORO-CARBOFILM  RESISTOR  in  place  of  larger 
and  more  costly  wire-wound  types.  It  also  provides  access 
to  resistance  ranges  heretofore  impossible  to  attain  in 
film-type  resistors.  With  their  low  temperature  coefficient 
ond  small  aging  you  will  find  wide-spread  use  for  these 
new  resistors  in  communications  and  nearly  all  types  of 
electronic  applications.  Remember  the  name  “BORO- 
CARBOFILAA".  Available  in  V4,  '4,  *4,  1  and  2-watt  sizes. 

In  writing,  kindly  give  your  requirements  in  sizes 
and  volume. 

BORO-CARBOFILM  RESISTORS  are  made  under  license 
arrangement  with  Western  Electric  Co.,  Inc. 


WILKOR  PRODUCTS,  INC. 

2882  Detroit  Avenue  *  ‘  Cleveland  13,  Ohio 


'A'  Greatly  Increased  Range  of 
Resistance 


if  Temperature  CoefRcient  as 
Low  as  20  Parts  Per  Million  Per 
Degree  C 


if  Increased  Stability 


Lower  Noise  Level 


^^..and  George 
hod  to  drive  8  miles 


BH  Special  Treated  Fiberglas  Sleev¬ 
ing  is  the  same  high  heat  insulation 
that  protects  electrical  equipment  for 
industry.  Consider  these  safety  faaors: 
withstands  temperatures  up  to  1200“  F 
without  stiffening  or  cracking — com¬ 
bustion  resistance  —  freedom  from 
crystallization  at  -67°  F. 

Here  is  insulation  that  spreads  readily 
over  knobs  and  terminals,  and  doesn’t 
ravel  or  fray  when  cut  to  lengths.  Ex¬ 
treme  flexibility  plus  tubular  shape 
means  easy  handling,  faster  production. 

BH  Special  Treated  Fiberglas  Sleev- 
ings  are  only  a  branch  of  the  BH  Insu¬ 
lation  Family.  There  are  many  others. 
We’ll  be  glad  to  send  you  testing 
samples  if  you’ll  tell  us  your  require¬ 
ments — write  today! 

Address  Dept.  E-2 

Bentley,  Harris  Manufacturing  Co. 
^  Conshohocken,  Pa. 


It  was  Sunday  afternoon — and  raining 
cats  and  dogs.  The  phone  rang.  It  was 
Mrs.  Gilbert  from  Fairlawn,  a  new  sub¬ 
division  about  eight  miles  from  town  . . . 
She  had  just  spilled  some  hot  grease  on 
her  brand  new  Electric  Stove — and  the 
whole  thing  had  short<ircuited  . . .  And 
her  guests  were  due  to  arrive  in  two 
hours !  ...  So  George  hauled  out  the 
truck — and  in  half  an  hour  he  was  at 
Mrs.  Gilbert’s  ...  It  was  the  same  old 
story — somebody  in  order  to  save  a  few 
pennies  had  used  an  electrical  insula¬ 
tion  that  was  not  grease-proof. 


electric  kitchen  is  wonderful  — 
when  it’s  working.  But,  let  the  insula¬ 
tion  short  out  and  failure  is  complete. 

That’s  why  America’s  leading  manu- 
faaurers  of  home  appliances  use  BH 
Special  Treated  Fiberglas  Sleeving  at 
every  critical  insulation  point  .  .  .  like 
the  unit  leads  for  an  electric  range,  or 
the  leads  to  the  clock  mechanism  of  a 
toaster. 


'BH  NoB'Fraying  Fiberglu  Sleevings  are  made  by  an  exclusive  Bentley,  Harris  process  (U.  S.  Pat.  No.  2393S50).  ‘Tiberias”  is  Reg.  TM  of  Ovens^orning  Fiberglas  Corpt, 
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CENTRALAB  Offers  America’s  Most 

FOR  COMMERCIAL  AND  i  I 

1 _ 


I  Complete  Line  of  Ceramic  Capacitors 

I  (JAN)  MILITARY  APPLICATION 


\  \ 


4 


High  voltage  ceramic  capacitors.  Capacitance:  5  to  500  mmf.,  5  KV  to  Centralab's  famous  TV  Hi  VoKaps  are  the  standard  for  the  TV  in- 

40  KV  D.C.  working  Ideal  for  portable  or  mobile  equipment.  Primar-  dustry.  Capacitance:  500  mmf.,  10  KV,  20  KV  and  50  KV  D.  C. 

ily  designed  for  high  voltage,  high  frequency  gear.  For  complete  working,  ^st  suited  for  high  voltage,  low  power  applications.  For 

infoimation,  check  Bulletin  No.  42-102  in  coupon  below.  complete  information,  check  Bulletin  No.  42-lOR  in  Coupon  below. 


Ceramic  Disc  Hi-Kap  Capacitors  hold  thick-  TC  (Temperature  Compensating)  Tubulars — Type  TCZ  BC  (Bypass  Coupling)  Tubulars 

ness  to  a  minimum.  Make  possible  very  high  show  no  capacitance  change  over  wide  range  of  tempera-  —  Recommended  for  by-pass 

capacity  in  extremely  small  size.  Use  in  HF  ture.  Type  TCN  have  special  ceramic  body  to  vary  capaci-  coupling.  Well  suited  to  general 

bypass  and  coupling.  Bulletin  No.  42-4R.  tance  according  to  temperature.  Bulletin  No.  42-18.  circuit  use.  Bulletin  No.  42-3. 


FT  (Feed  Through)  Hi-Kaps  Something  new  in  miniature  ceramic  capacitors!  These  "button  types"  are  TV  Trimmer  Capacitors  —  ce- 

—  Designed  for  single  hole  ayail.ibic  in  5  different  styles.  Used  for  bypassing  in  low-power,  high  ramie  tubulars — threaded  Corn- 

mounting  with  ground  to  chas-  fkquency  applications  w  here  small  size,  low  inductance  and  light  weight  pletewithlock-nutand  screw.  Use 

sis  or  shield.  Bulletin  No.  975.  are  essential.  Check  Bulletin  No.  42-122  in  coupon  for  more  information.  in  TV,  FM.  Bulletin  No.  42-59, 


Hijjh  Accuracy  capacitors.  Precision  units  to  meet  exacting  requirements 
involving  extremely  rigid  frequency  control.  Extensively  used  for  hold¬ 
ing  oscillator  frequencies  to  close  limits.  For  complete  information, 
cIvkIc  Bulletin  No.  42-123  in  coupon  below. 


Flat  Plate,  end-lead  capacitors.  Temperature  compensating.  CapacitaiKcs: 
5,  10,  20,  50  and  100  mmf.,  500  volts  D.  C.  working.  Temperature 
Compensating  Tolerance:  15%  or  30  PPM  whichever  is  larger.  For 
complete  information  Check  Bulletin  No.  42-124  in  coupon  below. 


Stand-off  ceramic  capacitors  —  both  Bypass 
Oiupling  and  Temperature  Compensating  types. 
One  end  threaded.  For  complete  information, 
check  No.  42-121  in  coupon  below. 


CENTIAIAB 

Division  of  Glebo-Union  Inc. 

914  East  Kaofo  Avanvo,  Milwoukao,  Wisconsin 

Yos  —  I  would  llko  to  hovo  Iho  CRl  bullotins,  chocked  below,  for  my  lochnicol  llbroryl 

□  42-1 OJ  '  □4J-1J4  □4a-3  0  975  □  42.m 

□  42-109  □42-49  □42-101  □  42-121 

□  42-123  □42-19  □  42-24  □42-59 


Centralab  Ceramic  and  Steatite  Trimmers  provide  high  quality  stable  capacitors,  with  small  size,  light  weight,  Min-Kaps  are  very  tiny  capaci- 

easy  mounting.  Readily  adjustable  with  screw  driver  and  give  full  capacity  range  with  180*  rotation.  Equal  tors  used  where  space  is  at  ex- 

stability  mantained  in  any  position  —  minimum  to  maximum.  Have  excellent  st^ility  under  vibration.  Rotor  treme  premium.  Ask  for  Bulle- 

and  stator  contact  under  spring  pressure  on  optically  ground  flat  surface.  Check  Bulletin  No.  42-101  for  moredata.  tin  No.  42-24. 


Cen^al^ 

Dhrifioii  ol  a0BE-UNK>N  INC  •  IVUlwMkM 
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announces 


Laboi^ 


Th*  nsw  HICKOK  Mod*l  640  Oscillograph  with  its  oxcoptienal 
design  foaturos  and  charactoristics  pro^dos  an  outstandingly 
vorsatilo  instrument  for  tho  onginoor  in  absolving  regular 
recurring  or  transient  phenomena. 

The  Model  640  has  been  rigidly  Held  tested  and  proved  in 
the  HICKOK  laboratories.  All  components  are  the  best  obtain¬ 
able  and  in  keeping  with  the  HICKOK  40-year  reputation  for 
highest  quality,  accuracy  and  dependabiii^. 
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DESIGN  FEATURES 


WIDE  BAND  AMPLIFIER:  Frequency  response  DC, 

0  to  4.5  me,  (down  3  db). 

VERTICAL  DC  AND  AC  AMPLIFIER:  10  M.V.  per 
inch  with  sensitivity  switch  In  high  position. 
25  M.V.  per  inch  in  low  position. 

FREQUENCY  RESPONSE:  0  to  1,000,000  cycles,  (3 
db  point),  in  high  position.  0  to  4,500,000 
cycles,  (3  db  point),  in  low  position. 

No  jitter,  even  with  high  gain  amplifiers. 

Maximum  Input  Potential:  1000  volts  peak. 

Input  Impedonce:  2  megohms,  50  mmf. 

Excellent  stability  and  minimum  microphonics 
and  drift. 

HORIZONTAL  AMPLIFIER: 

Deflection  Factor — 

Direct:  20  volts  RMS  per  inch. 

Full  Goin  Setting:  50  millivolts  RMS  per  inch. 

Frequency  Response:  0  to  200,000  cycles,  with 
3  DB  down  at  upper  limit. 

Maximum  Input  Patential:  1000  valts  peak. 

Input  Impedance:  2  megohms,  50  mmf. 

BUILT-IN  CALIBRATING  VOLTAGES: 

Peak-to-Peok — 100,  10,  1,  .1  volts. 

TEST  SIGNALS:  Line  Frequency:  3  volts  RMS  per 
inch. 

Sawtooth:  Available  from  front  panel. 

Direct  connection  to  both  horizontal  and  vertical 
deflection  plates. 

LINEAR  TIME  BASE:  Recurrent  and  Driven  Sweep: 
2  cycles  to  30,000  cycles. 

Provision  for  external  capacities  for  slower  fre¬ 
quency  sweeps  of  10  seconds  and  slower. 

Sweep  Speeds:  Faster  than  0.75  inch  per  micro¬ 
second. 

Television  fixed  frequencies;  30  and  7,875  for 
observing  blanking  and  sync  waveforms  in 
tfie  horizontal  and  vertical  circuits  of  TV 
receivers. 

Syischronization  at  line  or  2-times  line  fre¬ 
quency. 

Write  for  further 


OSCILLOGRAPH 


EXPANDABLE  SWEEP:  6  times  expansion,  or 
equivalent  to  30  inches  of  screen  diameter. 

LINE  FREQUENCY  PHASING  CONTROL: 

Zero,  plus  or  minus  90°  phase  shift. 

"Z"  AXIS  MODULATION:  Capacitively  coupled  to 
the  grid  of  the  cathode  ray  tube.  1 5  volts  will 
blank  trace  fully  at  normal  intensity. 

INTENSITY:  Standard  Model  640  includes  5UP1 
cothode  roy  tube  with  medium  persistence 
screen.  High  accelerating  potentials  give  ex¬ 
cellent  intensity  for  viewing  transient  waves 
and  high  frequencies. 

Some  engineers  may  prefer  a  SUP  II  tube  for 
short  persistence,  or  a  5UP7  tube  for  long 
persistence.  Either  is  available  in  the  Model 
640  at  slight  odditionol  cost. 

SHOCK  MOUNTED:  Provides  minimum  microphon¬ 
ics  due  to  external  mechanical  vibrations. 

SHIELDED;  Mu  Metal  magnetic  shield  gives  maxi¬ 
mum  pratection  to  the  cathode  roy  tube 
against  effects  of  external  magnetic  fields. 

CALIBRATED  SCALE:  Provided  for  quantitative 
meosurements  and  comporisons. 

Combination  light  shield  ond  camera  base  pro¬ 
vided. 

STABILIZED:  Designed  so  that  sweep  lengths  and 
synchronizations  ore  maintained  as  signal 
level  varies. 

DIMENSIONS:  Portable  steel  case,  14"  x  11  VS" 
X  19",  opproximately  35  lbs.  $355. 

Price  subject  to  change  without  notice. 

informaiiott  today! 


THE  HICKOK  ELECTRICAL  INSTRUMENT  CO. 

10527  Dupont  Avenue  •  Cleveland  8,  Ohio 


•  BUILT  TO  THE  HIGHEST  QUALITY  STANDARDS 
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ELECTRIC 


ELECTRIC 


One  of  the  assembly  lines  in  onr  Relay  Department 


I  his  Special — ane/ 
separate — department  has  but  one  function  ...  to 
process  your  orders  promptly  and  accurately.  Here, 
stocks  of  all  standard  parts  are  maintained,  ready 
for  expert  assembly  in  accordance  with  your  specific 
requirements.  “Engineering  Samples”  are  shipped 


within  10  to  14  days  after  receipt  of  order  (for 
hermetically  sealed  relays,  allow  10  days  more). 
Quantity  shipments  can  start  within  30  to  60  days 
on  schedules  to  meet  your  requirements.  With 
high-geared  volume  production,  thousands  of  these 
superior  components  are  being  delivered  quickly. 


WHEREVER  DEPENDABILITY  COMES  FIRST:— Tj&e  men  who  know  insist  upon  Automatic  Electric 
Relays  and  Switches  Jor  top  quality.  Here  are  a  Jew  examples: 


CLASS  "S”  RELAYS-For  aircraft 
and  other  applications  requirinjt 
small  size,  light  weight,  and  her¬ 
metic  sealing,  if  desired.  Aston¬ 
ishing  power  in  small  space. 
Unaffec'ted  by  extreme  vibration, 
temperature  changes,  high  hu¬ 
midity.  Supplied  with  coils  up  to 
10,000  ohms  or  more. 


TYPE  4S  ROTARY  SWITCH- 

Up  to  10  or  more  bank  levels, 
adaptable  to  2S-  or  SO-point  oper¬ 
ation.  Speed  to  70  steps  a  second. 
Simpler  .  .  .  only  one  field  adjust¬ 
ment.  For  d-c  service  or  completely 
self-contained  for  a-c  service  to 
suit  a  wide  variety  of  control 
applications. 


CLASS  *‘B”  RELAYS-For  require¬ 
ments  up  to  26  terminals— greater 
sensitivity,  contact  pressure,  com¬ 
pactness,  versatility.  And  here’s 
dependable  long  life  even  under 
extremely  high  speed  operation. 
Hermetically  sealed,  where  de¬ 
sired,  to  maintain  highest  perform¬ 
ance  standards. 


For  help  on  your  control  problems,  cull 
one  of  our  field  engineers,  or  write  for 
literature.  Address  AVTOMATIC 
ELECTRIC  SALES  CORPORATION, 
Chicago  7,  Illinois.  In  Canada:  Auto¬ 
matic  Electric  (Canada)  Ltd.,  Toronto. 


CHICAGO 
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Come  to  KINNEY  for  the  vacuum  pump 
that's  right  for  your  vacuum  problem. 

Kinney  High  Vacuum  Pumps  range  froni  the  big  40  HP  unit  with  702  cu.  ft. 
per  min.  displacement  to  the  little  1  /3  HP  pump  rated  at  4.  9  cu.  ft.  per  min. 
Kinney  offers  two  basic  pump  designs  —  Single  Stage  and  Com|)ound  —  for 
tow  obsolute  pressures  to  10  microns  or  0.1  micron,  respectively.  You  can  also 
choose  the  type  of  outlet  valve  that's  best  for  your  job  —  for  extremely  low 
pressures,  the  efficient  feather  valve,  or  for  air-vapor  mixtures,  the  exclusive 
stainless  steel  poppet  volve.  Return  the  coupon  today  for  your  copy  of 
Bulletin  V45  ...  the  full  story  on  Kinne/s  complete  line  of  vacuum  pumps. 
KINNEY  AAANUFACTURING  COMPANY,  3565  Washington  St.,  Boston  30, 
Moss.  Representatives  in  New  Yark,  Chicaga,  Cleveland,  Houston,  New 
Orleans,  Philadelphia,  Los  Angeles,  San  Francisco,  Seattle. 


Central  (nglfiMring  Co.  (Rodcliffo)  Ltd.«  Sto- 
tioo  Worktf  tory  Rood,  Rodcliffo,  lonco«bir«, 
Enolond  .  •  •  Horrocfct,  Roxburgh  Hy.,  ltd.# 
Molbowrno,  C.  I.  Avttralio  •  •  .  W.  $.  Thomot 
4  Toylor  Rty.*  Ltd.,  JobonooBborg,  Union  ol 
South  Africa  «  •  .  Novoloctric,  ltd.,  Zurich, 
Swittorlond  •  •  .  C.I.R.E.«  Pioiso  Covour  23^ 
Romo,  Italy. 


SEND  COUPON  TODAY 


KINNEY  MANUFACTURING  CO. 

3565  WASHINGTON  ST.,  BOSTON  30,  MASS. 

Gentlemen: 

Please  send  illustrated  Bulletin  V45.  We  are  interestecT in: 

B  Vacuum  axhausting  Q  Vacuum  dii 

Vacuum  coating  Qj  Vacuum  nu 

I  I  Vacuum  dohydration 

Name 


Company 


Address 
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Now  Corning 
gives  You 
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When  television  was  still  a  laboratory  curiosity. 
Corning  made  the  first  experimental  bulbs.  All  during  the 
early  stages  of  television  set  production.  Corning  was 
the  principal  manufacturer  of  television  bulbs.  In  keep¬ 
ing  with  this  tradition,  and  in  answer  to  demands  from 
the  Television  Industry,  Corning  has  introduced  the  all¬ 
glass  20’  rectangular  hulh.’—the  largest  television  bulb  in 
volume  production  today. 


The  first  of  this  size  on  the  market,  the  new  20’  bulb 
combines  all  the  improvements  developed  through  years 
of  research  at  Corning.  Among  these  are  light-weight, 
lead-free  glass  ideally  suited  to  electronic  applications, 
stronger  bulb  assemblies  from  electric  sealing,  and  con¬ 
stant  quality  and  color  transmission  from  improved  glass 
melting  and  forming  techniques.  The  new  Corning  20* 
all-glass  bulb  is  the  last  word  in  quality,  durability  and  size. 


CORNING  GLASS  WORKS 


Electronic  Sales  Department,  Electrical  Products  Division 


CORNING,  N.  Y. 


1851-100  YEARS  OF  MAKING  GLASS  BETTER  AND  MORE  USEFUL-1951 


GENERATED  FREQUENCIES:  SOO.  1000.  2500 
cycla*  par  second. 

OUTPUT  LEVEL:  -13.  0.  +4  and  -I-IO  dbni. 
INPUT  and  OUTPUT  IMPEDANCE:  600  ohms 
over  entire  frequency  range. 

RECEIVING  SECTION 


FREQUENCY  RESPONSE:  VTithin  ±1.0  db 
bom  50  to  15R00  cpe. 

AMPUnCATION  RANGE:  -10  to  -t-aO  db  in 


DAVEN  TRANSMISSION 
MEASURING  SET  llA 


A  moderately  priced  instrument  for  broadcast 
equipment.  A  simplified,  accurate,  direct  reading 
instrument,  designed  to  make  measurements  in 
accordance  with  FCC  regulations. 

FREQUENCY  RANGE:  20  CY  to  20  Kc 
ACCURACY:  ±0.1  db.  20  CY  to  20  Kc 
RANGE  OF  LEVEL: 


-t-  4  to  -no  db 
-10  to  -124  db 


in  steps  of  0.1  db. 


APPUCATIONS: 

(a)  Audio  gain  and  loss  meosurements. 

(b)  Measurements  of  matching  and  bridg¬ 
ing  devices. 

(c)  Complex  circuit  measurements. 

(d)  Measuring  mismatch  loss. 

(e)  Frequency  response  measurements. 


DAVEN  TRANSMISSION 
MEASURING  SET  7A 


Equipment  specially  designed  for  use  by  utilities, 
telephone  and  power  companies.  May  be  directly 
applied  to  measuring  gains  or  losses  through  ampli¬ 
fiers,  repeaters,  attenuating  networks  or  communi¬ 
cation  lines. 

TRANSMISSION  SECTION 


N" 

ot  c^nly  is  the  Daven  Company  the  largest 
supplier  of  transmission  measuring  sets,  but^it 
is  also  a  source  for  every  needed  type  of  in¬ 
strument  for  the  measurement  of  the  transmis¬ 
sion  characteristics  of  communication  systems. 
It  furnishes  units  to  check  all  types  of  broad¬ 
cast  equipment  and  audio  devices  for  com¬ 
mercial  and  industrial  use  as  well  as  for 
organizations  such  as  utilities,  telephone  and 
power  companies.  Therefore,  whatever  your 
requirements  are  in  this  field,  write  to  Daven 
for  complete  catalog  ma¬ 
terial,  and  outline  your 
own  particular  problems  for 
specific  assistance  from  our 
engineering  staff. 


\jOW 


_ievi^  the 


d»e  factoty  to 


ein 


gPiclt4A£9i*^_ 
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TttKV.S.ON  TU.HS 
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WHV  BRADLEY  REtnFIERS 

CONSISTEHIir  EXCEL  IN 


SE8  SERIES -SELENIUM 
FOR  HIGH  VOLTAGE  USES 


CXI4  SERIES -COPPER  OXIDE 
^  INSTRUMENTS 


SE11  SERIES-SELENIUM 
FOR  HIGH  CURRENT  USES 


PHOTOELECTRIC  CELLS 


■radUy  laxtron*  phetoaUcIric  calk 
canvaft  Ugh*  diracfly  inta  alactrical 
anargy  wMiaul  axtarnal  pawar  caarca. 
Wida  ranga  af  madalt,  tixa*  and  chapaa 
avaflabk. 

•T.  M.  Rit-  U.  S.  ftt.  Off. 


PERFORMANCE  AS  RATED  is  not  a  hoped  for  charac¬ 
teristic  with  Bradley  selenium  or  copper  oxide  recti¬ 
fiers.  It  can  be  counted  upon  and  planned  for. 

THROUGHOUT  MANUFACTURE  our  reaifiers  are  sub¬ 
jected  to  the  most  rigorous  quality  control  technique 
ever  developed  for  reaifiers  —  the  Bradley  Vacuum 
Process. 

IN  BRADLEY  SELENIUM  RECTIRERS,  our  unique  and 
exclusive  vacuum  method  eliminates  impurities  in  the 
raw  selenium,  prevents  contamination  during  manu¬ 
facture  and  assures  a  secure,  even  bonding  of  selenitim 
to  the  plates. 

IN  BRADLEY  COPPER  OXIDE  RECTIFIERS,  the  24K 

gold  counter  electrodes  and  contaa  surfaces  are  placed 
on  the  copper  oxide  plates  under  high  vacuum. 

PERFORMANa  AS  RATED  is  thus  an  inherent  char¬ 
acteristic  of  Bradley  reaifiers  —  a  constant  that  assures 
stability  of  power  conversion  in  your  produa  under 
all  conditions. 

BRADLEY  RECTIFIERS.. .  FOR  PERFORMAHCE  AS  RATED 


BRADLEY  LABORATORIES,  INC. 

82  MEADOW  STREET,  NEW  HAVEN  10,  CONNECTICUT 
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ESSEX  PERMEABILITY-TUNED 
I.F.  COIL  for  personal  radio 
(455  kc.)— measuring  Vi"  x 
Vi"  X  IVi".  In  spite  of  its 
small  size,  there  is  no  sacrifice 
in  performance. 


ESSEX  PERMEABILITYrTUNED 
R.F.  TRANSFORMER  for 

United  Nations  translation 
receiver— measuring  %"  in 
diameter  and  in  height. 
Same  type  of  construction  has 
been  made  in  262  kc.  I.F. 

T  ransformer— measuring 
•i"  X  Vi", 


G  A  ^  r  Carbonyl 
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CacTi  and^vefy  probliim 

MINIATURIZATION 

solved  with  the  help  of 

CARBONYL  IRON  POWDERS 


Essex  Electronics  ranks  today  as  one  of  the 
major  suppliers  of  coils  to  the  leading  makers 
of  receiving  sets.  Their  reputation  is  based 
upon  sound  engineering  and  efficient  produc¬ 
tion.  With  ten  years  of  experience  in  this 
field,  Essex  Electronics  testifies  that  G  A  &  F 
Carbonyl  Iron  Powders  have  been  one  of  the 
major  tools  in  the  successful  completion  of 
their  many  assignments . 


Other  makers— of  both  cores  and  coils— 
have  testified  that  it  costs  less  to  work  with 
these  top  quality  materials  and  that  major 
gains  are  effected  in  both  weight  reduction 
and  increased  efficiency.  We  urge  you  to  ask 
your  core  maker,  your  coil  winder,  your  in¬ 
dustrial  designer,  how  G  A  &  F  Carbonyl 
Iron  Powders  can  improve  the  performance 
of  the  equipment  you  manufacture.  It  will 
cost  you  nothing  to  get  the  facts. 


THIS  FRCE  BOOK  —  fully  illustrated,  with 
performance  charts  and  application  data  — 
will  help  any  radio  engineer  or  electronics 
manufacturer  to  step  up  quality,  while  saving 
real  money.  Kindly  address  your  request 
to  Department  21. 


ANTARA.  PRODUCTS 


DIVISION  OF 


GENERAL  DYESTUFF  CORPORATION 

435  HUDSON  STREET  •  NEW  YORK  14,  NEW  YORK 


Iron  Powders 


•  • 
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New  Booster  Pump  reduces 
the  exhaust  cycle  of  rotary  units 


This  tiny  booster  pump  was  specially  designed 
to  increase  the  eflSciency  of  rotary  exhaust  units. 
It  is  able  to  produce  a  total  pressure  of  0.5 
or  less,  in  one-half  the  time  of  other  available 
equipment  because  it  has  high  pumping  speed 
in  the  right  range  of  pressure.  It  is  ideally  small 
—  only2j''in  diameter  by  6"  long.  You’ll  have 


National  Research  Corporation 

Seventy  Memorial  Drive,  Cambridge,  Massachusetts 

In  *>»  Uniltd  Kingdom  e(lTI$H- AMUHCAN  KSEAICH.  ITD,  london  S.  W.  7  —  Wishow,  lanoikshirn 


no  trouble  mounting  it  at  each  exhaust  port  on 
most  rotary  equipment. 

Because  of  its  speed,  this  new  diffusion  pump 
can  cut  your  exhaust  cycle.  At  the  same  time,  it 
gives  the  higher  vacuum  needed  in  the  produc¬ 
tion  of  better  quality  tubes.  Write  today  for 
complete  information. 


low  «***  1 
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Yes,  UNIFORM!  There's  no  such 
thing  as  o  "better  tube"  or  a 
"poorer  tube"  when  you  insist  on 
Du  Mont  Teletrons.  Advanced 
engineering,  predsp  mechaniza¬ 
tion  second  to  none,  and  the  most 
rigid  quality  control  account  for 
uniformly  dependable  perform¬ 
ance  that  has  made  the  Du  Mont 
label  symbolic  of  the  finest  in 
TV  tubes.  Best  of  aU,  with  a  pro¬ 
ductive  copacity  in  excess  of  one 
million  BIG  picture  tubes  a  year, 
the  giant  Du  Mont  Allwood  plant 
meets  quantity  as  well  as  quality 
requirements.  Literature  on 
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FIRST  WITH  THE  FINEST  IN  TV 
AUDI  I.  DU  MONT  LAIOIATORIES,  INC. 
Cathode-ray  Tube  Division,  Cliften,  N.  J. 


e  pfCOROtR  Typ* 

50  to  '5.000  ot  7'A 

50  to  7,500  c-P-  boord,  P''’R‘“' '^*** 


i 


•  SplH-Mcend  start  and  stop 


*  Push-button  eporotion 


*  Extramoly  occurota  timing — 
with  synchronous  capstan 


•  Smooth  tapo  runs— via 
sopphiro  guMos 


*  Automatic  tap#  lift  for  fast 
“forwards’*  and  rewinds 


*  Microswitch  “tapo-brook” 
control — no  tape  spills,  snarls 


*  Romoto  control  of  all 
oporotions 


•  Rack  or  console  mounting 


*  Plug-in  amplifiers 


*  Interlock  system  for  vital 
controls 


•  3  heads— Erase — Record- 
Playback 


I. 


PUSH-tUnON  CONTROL  puta  taps  racordinp 
taclIHlM  al  your  flngortipo. 


And  with  synchronizing  equipment  .  .  .  for  which  pro* 
vision  is  made  .  .  .  timing  can  be  held  to  0.3  second  on 
any  length  program! 

Many  mora  important  footuros,  too. 

Self-centering  "snap-on”  hub  adaptors  assure  perfect 
reel  alignment  with  either  RMA  or  NAB  reels.  A  com¬ 
plete  system  of  control  interlocking  virtually  eliminates 
the  possibility  of  accidenully  erasing  a  program— makes 
it  impossible  to  snarl  or  "spill”  the  upe.  "Microswitch” 
control  stops  the  machine  if  the  tape  is  severed— applies 
reel  brakes  instanuneously.  The  tape  automatically  lifts 
free  and  clear  of  heads  during  fast  forward  runs  or  re¬ 
winds.  Tape  alignment  over  the  heads  is  held  precisely 
by  a  floating  casting.  Starting  wow  is  reduced  to  the 
vanishing  point. 

BY  ALL  MEANS,  call  your  RCA  Broadcast  Sales 
Engineer  for  complete  details.  Or  mail  the  conptm. 


is  the  world’s 
foremost  professional 
tape  recorder,  the  one 

^  recorder  that  has  every- 

»—.!«  c«ii«r»i  Una.  Ml  nwi.  A.iaifcii  mV..  .t 

tbmg — accurate  timing, 

low  wow  and  flutter,  plus  quick  smarting.  All  operations 
are  push-button  controlled.  All  functions— including 
cueing— can  be  extended  to  remote  positions. 

Designed  for  applications  where  operating  TIME 
and  RELIABILITY  are  prime  faaors,  the  new  Type 
RT-llA  Recorder  ofiFers  a  number  of  exclusive  feamres. 
For  example,  you  can  start  or  stop  the  tape  in  0.1  second. 
You  can  jockey  the  tape  back  and  forth  for  cueing  with¬ 
out  stopping.  You  can  rewind  a  standard  lOiA-inch  reel 
in  one  minute! 

A  synchronous  capstan  makes  it  practical  to  hold 
recording  time  to  >^21/4  seconds  in  a  30-minute  run. 


RCA  Engineering  Products, 

Department  N36, 

Camden,  New  Jersey 

Send  me  more  information  (including  price  and  delivery)  on 
your  new  De  Luxe  Tape  Recorder,  Type  RT-llA 


ADDRESS. 


STATION  OR  FIRM. 


1 


feia,  CUT  COSTS 
with  GENERAL  PLATE 


Precious  and  Composite  Metais 
and  Assemblies 


The  best  opportunity  for 
Cutting  costs,  increasing  production  and  at  the 
same  time  obtaining  maximum  performance  is  to 
investigate  other  metals  or  metal  combinations. 
That's  why  we  say,  “A  General  Plate  Field 
Engineer  can  help  you  cut  costs.” 

Especially  trained  in  the  application  of  precious 
and  composite  metals  for  industrial  uses,  he  is 
able  to  work  with  you  on  your  specific  problems. 
He  will  not  give  you  a  build-up  on  generalities, 
but  will  talk  your  problem  over  with  you  and 
come  up  with  an  answer  that  usually  means 
savings  for  you. 

A  General  Plate  Field  Engineer  will  show  you 
how  base  to  precious  combinations  save  dollars 
by  eliminating  a  large  waste  of  precious  metal . . . 
how  base  to  base  metals  provide  physical  proper¬ 
ties  not  found  in  single  metals.  And  best  of  all,  he 
can  help  you  apply  them  to  your  products.  He  will 
also  show  you  proof  where  General  Plate  Com¬ 


posite  metals  and  products  have  provided  an 
economical  solution  to  the  problem. 

Remember,  too.  General  Plate  Field  Engineers 
are  backed-up  by  an  extensive  resident  research 
laboratory  that  is  always  available  for  help  on 
your  unusual  requirements. 

Look  for  the  General  Plate  Field  Engineer  and  his 
“proved  performance  list.”  He’ll  show  you  how 
you  can  benefit  at  a  savings  with  General  Plate 
Products.  Write  for  his  services,  today. 

GENERAL  PLATE  PRODUCTS  INCLUDE: 

•  Truffex  TbrrmoGlat  MetaU  •  Laminated  cootacta,  butto&t, 

•  Prerioua  to  baae  metal  lamina*  rivrta 

tiona  •  Platinum  ~  fabrication  —  re* 

0  Baae  metal  laminationa  iininir 

•  Alcuplate  (c^>pperon aluminum)  •  A|ie*hardeniog  Manganeaa 

•  Silver  aoldera  Alloy  720 

GENERAL  PLATE 

Division  of  Metals  A  Controls  Corporation 
30  FOREST  STREET,  ATTLEBORO,  MASSACHUSETTS 


1 

\ 


30 
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PRESTO  SR-950’' 


WFDR 


Chief  Engineer  BUD  ARNOW 

praises  PRESTO’^  performance... 
low  maintenance  after  1,000-reel  test 


WHEN  NEW  YORK’S  STATION  WFDR  went  on  the  air  last  sumnner, 

they  were  faced  with  a  major  recording  assignment:  “taping”  a 
Kaiser-Frazer  sponsored  news  program  with  Joseph  C.  Harsch  and 
Marquis  Childs  which  was  sent  over-the-line  from  Washington.  Not  only  did 
this  show  have  to  be  recorded  for  delayed  broadcast  on  WFDR,  but  the 
station  was  responsible  for  sending  copies  of  the  program,  with  specially 
dubbed  commercials,  to  its  sister  stations  in  Detroit,  Cleveland, 
Chattanooga  and  Los  Angeles  the  same  night. 
Within  half  an  hour  of  the  time  the  show  is  recorded,  commercials  are  added, 
additional  copies  are  recorded  and  the  tapes  rushed  to  airport  and 
railroad  station  for  immediate  shipment  across  the  country.  Additional 
flexibility  and  fast  operation  is  provided  by  the  coupling  of  four 
PRESTO  SR-950’s  with  a  remote  control  system,  allowing  the  operator  to 
completely  control  the  machines  from  his  chair  at  the  console. 
More  than  1,000  reels  of  tape  have  been  used  since  WFDR  installed 
its  new  prestos.  "The  speed  of  such  an  operation  and  the  need  for  dependable, 
high  quality  equipment  were  reasons  for  our  selecting  the 
PRESTO  SR-950's,”  says  Chief  Engineer  Bud  Arnow.  "After  several  months 


W FDR's  unique  use  of 
PRESTO  equipment  is 
further  evidence  that 
wherever  fine  recording 
is  done  .  .  .  it's  PRESTO 
two  to  one. 


sumt 


RECORDING  CORPORATION 

ParamiM.  Nrw  Jertrjr 

Mallini 

Kiix  .'MM.  HarkfriMiHi.  New  Jersey 


of  rigorous  use,  we  find  the  selection  completely  justified.” 


wherever  you  go 
.  .  .  there’s 


PRESTO! 


YOU  CAN  test  the  paper  for  density  . . .  thickness  . . .  porosity  . . . 
power  factor  .  .  .  chloride  content  .  .  .  dielectric  constant  .  .  .  di¬ 
electric  strength. 

And  then  test  the  foil  for  thickness  . . .  purity  . . .  softness  of  the 
anneal  .  .  .  freedom  from  oil  .  .  .  cleanliness  of  surface  . . .  absolute 
smoothness. 

And  then  test  the  liquid  dielectric  for  specific  gravity ...  viscosity 
. .  .  power  faaor  .  .  .  color  .  .  .  acidity  .  .  .  flash  point . . .  dielectric 
strength  .  .  .  dielectric  constant  .  .  .  insulation  resistance  .  .  .  water 
content. 

And  after  that,  test  every  single  finished  capacitor  for  shorts, 
grounds,  and  opens  at  overvoltage  between  terminals  and  between 
terminals  and  case  .  .  .  and  measure  the  capacitance  of  every  single 
unit  .  .  .  and  then  check  every  single  capacitor  to  see  that  it  has  a 
leak-proof  hermetic  seal. 

OR  YOU  CAN  buy  General  Electric  capacitors  .  .  .  product  of 
outstanding  research  and  know-how  . . .  which  have  already  passed 
every  one  of  these  tests 

...  on  the  materials  when  they  were  made. 

. . .  and  again  before  they  were  used. 

. .  .  and  on  the  capacitors  during  manufacture. 

.  .  .  and  then,  finally,  on  every  single  capacitor  before  shipment. 

For  full  information  on  types,  ratings,  dimensions,  types  of  mount- 
ing,  and  prices  of  capacitors,  address  the  nearest  General  Electric 
1  Sales  Office  or  Apparatus  Department,  General  Electric  Compatn, 
\  Schenectady  5,  N.  Y, 
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A  Hlw 


Water 


A  nod* 


Scr**n  Grid 


Control  Grid 


Cathod* 


Eitel'McCullough,  Inc. 
San  Bruno,  California 

Export  Agents:  Frazer  &  Mansen,  301  Clay  St.,  San  Francisco,  California 


SEE  THE  4W20000A 

at  the  March  IRE  Show.  Booth  36 


be  For 


GH-POWER  VHP  TV 


nPE  4W20000A  POWER  TETRODE  ^ 

CLASS-1  LINEAR  AMPLIFIER— TELEVISION  SERVICE 
TYPICAL  OPERATION  (Par  tuba,  S  Mc.  Bandwidth.  2U  Me.) 

Peak  Synchronizing  Level 

load  Impedance .  400  Ohms 

Effective  Length  of  Plate  Line . Quarter  Wave 


0-C  Plate  Voltage  .... 

0-C  Plate  Current  .... 

D-C  Screen  Voltage  .... 

0-C  Screen  Currant  .  .  .  - 

DC-  Grid  Voltage  .... 

Peak  R-F  Grid  Input  Voltage  (approx.) 
Plata  Power  Input  .... 

Plate  Dissipation  ..... 
Plate  Power  Output  .  -  .  - 


SSOO  Volts 
7.1  Amps 
1000  Volts 
600  Ma. 
—310  Volts 
48S  Volts 
39  Kw. 

19  Kw. 

20  Kw. 


For  the  prectical  epproech  to  high-power  TV  through  channel  13, 
here  it  the  tube  .  •  *  the  new  Eimac  4W2()000A  power  tetrode. 


Among  the  features  of  the  4W20000A  are  a  unipotential  cathode 
of  thoriated  tungsten  heated  by  electron  bombardment,  a  water- 
cooled  anode  rated  at  20  kw  dissipation,  and  coaiially  arranged 
terminals. 


This  new  tube's  potential  applications  are  not  limited  to  TV  service. 
Data  on  typical  operation  in  class-C  telegraphy  or  FM  telephony 
as  well  as  class-B  linear  TV  amplifier  service  are  included  in  a 
comprehensive  data  sheet  •  .  •  availabie  for  the  asking. 
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POWERSTAT 
TYPE  20 


POWERSTAT 
TYPE  MZ1126-3Y 


POWERSTAT 
TYPE  2PF1126 


POWERCTAT 
TYPE  MW1154-6Y 
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POWERSTAT  Variable  Transformers 

For  variable  a-c  voltage  control,  a  complete  line  of  standard  POWERSTAT  variable  transformers  it 
available  in  air-cooled,  oil-cooled  and  explosion-proof  models  for  manual  or  motor-driven  operation. 
They  are  the  ideal  source  of  continuously  adjustable  voltage  from  a-c  power  lines  —  featuring  excellent 
regulation,  high  efficiency,  conservative  ratings,  zero  wave-form  distortion,  rugged  mechanical  con¬ 
struction,  smooth  control  and  easy  mounting.  The  standard  types  are  offered  in  115,  230  and  460 
volts,  25  and  50/60  cycles,  single  and  three  phase  ratings  in  capacities  from  405  VA  to  100  KVA. 
For  400  cycles  and  higher  frequency  applications  and  for  those  requirements  involving  JM4  specifi¬ 
cations,  there  is  a  line  of  non-cataloged  POWERSTAT  variable  transformers.  Bulletin  P550  describes 
in  detail  the  complete  line  of  standard  POWER5TATS. 

STABILINE  Voltage  Regulators 

For  maintaining  constant  output  voltage  from  fluctuating  a-c  power  lines  STABILINE  automatic  voltage 
regulators  are  offered  in  two  models  —  Type  IE  (Instantaneous  Electronic)  and  Type  EM  (Electro¬ 
mechanical)  to  suit  the  needs  of  individual  requirements.  Type  IE  provides  almost  instantaneous  cor¬ 
rection  ...  is  completely  electronic  in  action  with  n  o  moving  parts.  Waveform  distortion  never  exceeds 
3%.  Output  voltage  is  held  to  within  ±0.1  percent  of  nominal  for  wide  line  variations;  to  within 
±0.15  percent  of  nominal  for  any  load  current  change  or  load  power  factor  change  from  lagging  .5 
to  leading  .9.  Capacities  range  from  250  VA  to  5  KVA.  Type  EM  is  ideal  for  those  applications  where 
zero  waveform  distortion,  low  cost  and  high  efficiency  is  required  but  instantaneous  correction  is  not 
essential.  They  feature  insensitivity  to  magnitude  and  power  factor  of  load  and  do  not  affect  the 
system  power  factor.  Numerous  types  are  available  in  ratings  to  100  KVA.  Bulletin  S351  fully  describes 
both  types  of  standard  STABILINES.  For  information  on  STABILINES  built  to  JAN  requirements  and  for 
400  cycle  operation,  send  the  engineering  details  of  your  applicotion  to  Superior. 


VOLTAGE  CONTROL 
EQUIPMENT 


VARICELL  D-C  POWER  SUPPLIES 

The  VARICELL  is  the  ideal  source  of  low  d-c  voltages.  It  operates  from  an  a-c  power  source  to  deliver  a  stabil¬ 
ized  and  regulated  variable  range  of  d-c  voltages.  Stabilization  and  regulation  is  ±  0.25  volts  and  RM.S, 
ripple  voltage  never  exceeds  0.1  volts.  More  engineering  data  in  SECO  form  2504. 

VOLTBOX  A-C  POWER  SUPPLIES 

The  VOLTBOX  is  a  much  needed  instrument  in  the  laboratory,  inspection,  test  and  plant  maintenance  depart¬ 
ments.  It  is  a  compact,  portable  source  of  variable  a-c  voltage  with  all  the  necessary  components  in  a 
lightweight  case.  Further  information  is  found  in  Bulletin  P550. 

The  Superior  Electric  complete  line  of  voltage  control  equipment  provides  from  one  source  apparatus  to  meet 
any  and  all  requirements.  With  Superior  equipment,  you  are  assured  of  the  highest  quality  and  top  electrical 
performance.  If  you  are  in  doubt  regarding  your  requirements,  SECO  engineers  are  in  your  territory  to  assist 
you.  Meanwhile,  use  the  coupon  below  to  obtain  complete  information  on  any  voltage  control  equipment  in 
which  you  are  interested. 


\ 


There  is  something  new  in  sizes! 


•  Never  was  so  much  capaci¬ 
tance  packed  into  so  little  bulk. 
And  with  improved  performance 
and  life,  too.  Aerovox  Research 
and  Engineering  have  developed 
capacitor  materials  that  now  chal¬ 
lenge  the  thinking  of  the  progres¬ 
sive  radio-electronic  designer  on 
several  counts: 


even  in  tiniest  sizes.  For  minia- 
turizatioas:  perfected  metallized- 
paper  sections.  For  compact  fil¬ 
ters:  smallest  electrolytics  yet. 
For  maximum  reliability:  the  most 
conservative  ratings.  For  lower 
prices:  advanced  engineering 
backed  by  highly  mechanized 
fabrication. 


•  T.n  ».  whoi  you  or.  deigning  or  preducng.  0«r  elevated  temperatures:  Im-  New  design  thrills  at  your  fin- 

•nginor.  will  gladly  ihow  you  baff.r  «»mbly  pof-  aunity  of  Aerolene  impregnant  ger  tips!  That's  what  these  latest 

sibifjfiM  Wirt.  marM  •cenemiM.  bfaratur.  on  Duranite  end  fills.  For  humid-  Aerovox  capacitors  mean  to  you 

quni.  Writ,  on  your  l.it.rhwid  to  A.rovox  Corporo-  ^  extremes:  perfected  hermeti-  by  way  of  still  better  radio^lso- 

Non.  Dapi.  DF-ss,  N.w  Btdford,  Mou.  cally-sealed  metal-can  casings  tronic  assemblies. 
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We’re  Racing  with  Time 
on  Defense  Production 


BUT  WE  CAN  FILL  SOME  ORDERS  FOR  CIVILIAN  NEEDS 


The  majority  of  our  customers  in  the  electronics  field  are  making 
equipment  needed  for  our  expanding  national  defense  program. 


We  are  manned  and  have  the  facilities  to  produce  increased  quan¬ 
tities  of  cabinets,  chassis,  and  housings  for  this  equipment  — and 
as  rapidly  as  possible.  Speed,  however,  is  not  being  gained  at  the 
sacrifice  of  quality,  for  American  industry  cannot  put  "jerry-built" 
equipment  in  the  hands  of  our  Armed  Forces. 


It  is  still  possible  for  us  to  handle  certain  types  of  civilian  orders, 
provided  they  are  af  such  a  nature  that  they  will  not  tie  up  that 
part  of  our  facilities  engaged  in  more  urgent  operations. 


Defense  production  must  come  first  — but  we  are  not  closing  the 
door  on  any  customers  whom  it  is  possible  to  serve. 


CO., 

YORK 


INC. 


KARP  METAL  PRODUCTS 


215  63rd  STREET,  BROOKLYN  20,  NEW 

Specialists  in  Fabricating  Sheet  Metal  for  Industry 
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INDIANA 

PERMANENT 


MAGNETS 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 

VALPARAISO,  INDIANA  •  •  •  Sal**  Offices  Coast  to  Coast 
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From 

This 


...to  This! 


THESE  TWO  MAGNETS 
PRODUCE  THE  SAME 
AMOUNT  OF  ENERGY. 
Above  is  a  chrome  maRnet, 
the  hest  of  fifteen  years 
aRo;  below,  as  made  of 
INDIANA’S  exclusive  HY- 
FLUX  Alnico  V— stronii- 
est  of  today’s  maRnet  ma- 
teriais— introduc^  in  1950. 


C^uick  conversion  to  Defense  Production  requires  seeing  problems 
and  solving  them  without  false  starts  or  delay.  So,  if  your  “tomorrow’s 
products”  involve  permanent  magnets  (or,  if  permanent  magnets 
would  simplify  their  manufacture  or  use)  confer  now  with  the  indus¬ 
try’s  leading  magnet  designers  and  application  specialists  . . .  The 
Indiana  Steel  Products  Company’s  experienced  staff  of  engineers. 


INDIANA’S  engineers  established  an  enviable  record  in  World  War 
II  for  their  work  on  permanent  magnets  used  in  radar,  sonar,  ranging 
equipment,  aircraft  magnetos,  proximity  fuses,  guided  missiles,  etc. 
For  example,  they  aided  in  the  development  of  the  first  “packaged” 
magnetron  tube,  and— working  with  the  Signal  Corps— made  portable 
telephones  practical  by  reducing  both  the  size  and  weight  of  the  ring¬ 
ing  generator  required. 


BENEFITS  LIKE  THESE  CAN  BE  YOURS 


INDIANA  Permanent  Magnets  are  components  of  many  mechanical 
and  electrical  devices  because  they  are  so  compact,  easy  to  install,  and 
deliver  uniform  energy  without  heat  or  operating  parts.  And  improve¬ 
ments  in  materials  and  design  have  resulted  in  a  wide  range  of  wholly 
new  uses. 


INCREASED  CAPACITY 


As  the  world’s  largest  producer  of  permanent  magnets,  with  the  accu¬ 
mulated  know-how  of  more  than  30,000  different  applications . . .  with 
facilities  and  personnel  that  won  the  Army-Navy  “E”,  now  expanded  by 
50%  . . .  The  Indiana  Steel  Products  Company  offers  you  many  un¬ 
equalled  facilities.  Many  types  and  sizes  of  magnets  are  immediately 
available  for  experimentation.  Write  or  phone  INDIANA  today. 


Pormanent  magnets  ore  in¬ 
dispensable  in  many  types 
of  equipment  used  by  the 
armed  forces.  Thus,  an  early 
discussion  of  your  plans 
with  INDIANA  engineers  is 
advisable.  Recent  improve¬ 
ments  give  "packaged  ener¬ 
gy”  even  greater  utility. 
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more  evkleiice  of  favliigi 


TIMI  SAVINO  S0%;  MONIT  fAVIHa  25%.  Furnas 
Eiectric  Company  found  that  the  fast  molding 
characteristic  of  Plaskon  Alkyd  cut  production 
time  50%.  A  cost  saving  of  25%  has  been 
realized  on  the  cost  of  the  finished  product 


IPRODUCTION  INCRIASID  392%.  Switching  to 
Plaskon  Alkyd  enabled  Sangamo  Electric 
Company  to  produce  plastic  parts  for  their 
time  switch  nearly  4  times  as  fast  as  was 
possible  with  a  competing  material. 


made  by  Centralab  for  use  in  television  sets 
are  subjected  to  a  high  voltage  breakdown 
test.  Rejections  were  cut  70%  when  Centralab 
switched  to  Plaskon  Alkyd. 

RIDUCTION  IN  SIZI.  ELxhaustive  arc  resistance 
tests  futhfully  reproducing  actual  service  con¬ 
ditions  convinced  Arrow,  Hart  &  Hegeman 
engineers  of  the  unexcelled  arc  resistance  of 
molded  Plaskon  Alkyd.  This  benefit  enabled 
them  to  redesign  and  reduce  the  overall  size 
of  their  complete  line  of  magnetic  starters. 

f  r  ^  ’  r 
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you  can  produce  for  less  •  •  • 

TO  SUL  MORE  PROFITABIV 


Leading  producers  of  electrical  and  electronic  parts  have 
found  Plaskon  Alkyd  a  real  helper  in  producing  better  parts, 
faster . . .  often  for  less. 

Plaskon  Alkyd  is  an  ultra  high-speed,  thermosetting  plastic  molding 
compound  with  excellent  electric2J  properties.  It  can  be  molded 
three  to  four  times  faster  than  conventional  thermosetting  materials . . 
assuring  greater  production  from  molding  equipment. 

Loss  from  proht-robbing  rejects  is  reduced  because  Plaskon  Alkyd 
just  doesn’t  require  a  lot  of  fussy,  kid-glove  care  to  mold. 

It's  much  less  sensitive  to  variations  in  pressure,  temperatures 
and  time  than  other  thermosetting  materials. 

And  you  can  save  some  real  money  on  tooling  costs  with  Plaskon 
Alkyd.  Simple,  less  expensive  dies  are  required  to  mold  it. 

Plaskon  Alkyd's  high-speed  molding  characteristics  assure  greater 
production  from  each  mold  cavity.  And  fewer  cavities  are 
needed  to  maintain  your  production  schedules. 

Plan  to  use  Plaskon  Alkyd  to  produce  for  less . . . 
to  sell  more  profitably! 


mold  It  hotter  and  faster  wHk 


PLASKON  DIVISION  •  IIBBEY  •  OWENS  •  FORD  GUSS  CO. 
2136  Sylvan  Avsnue  *  Toledo  6,  Ohio 

III  CQnadoT  Canadian  lnduttriM«  Ltd.,  MontraaL  P.  Q. 

Sroncli  Officai  >  ftotton,  Chicago,  Now  York,  Lob  Angoloi^  Rochotfor 
/Monwloctwror*  el  Molding  Cempotfndt,  ftosin  Glees,  Coating  Resins 


PLASKON. 
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These  sturdy  little  Stackpole  LR  type  controls  handle 
higher  wattages  more  dependably  than  most  controls 
that  arc  a  good  bit  larger  in  size.  Less  than  an  inch  in 
diameter,  they’re  conservatively  rated  at  .5  watt  for  use 
where  voltage  across  the  units  does  not  exceed  350 
volts  for  linear  tapers,  or  for  non-linear  ones  having 
a  taper  of  no  less  than  10%  of  the  total  resistance  at 
50%  rotation,  provided  that  225  volts  is  not  exceeded. 
Thus  there  is  plenty  of  wattage  capacity  for  a  wide  va¬ 
riety  of  present  day  uses  including  many  television 
applications.  Stackpole  LP  type  controls,  slightly  larger, 
are  rated  .6  watt  at  linear  taper  if  500  volts  is  not  ex¬ 
ceeded  and  also  at  .6  watt  if  the  resistance  is  not  less 
than  10%  at  50%  rotation,  provided  that  250  volts  is 
not  exceeded. 

LR  controls  are  available  as  concentric  shaft  duals. 

Blactronic  Components  Division 

STACKPOLE  CARBON  COMPANY 

ST.  MARYS,  PA. 


smei<FOLi 


DUAL 

CONCENTRICS 

for  jy 


TYPE  LR 

without  lino  twitch 


TYPE 


LRO 
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FOR  WINDING  COILS  IN  QUANTITY 
ACCURATELY  .  .  .  AUTOMATICALLY 
USE  UNIVERSAL  WINDING  MACHINES 


££S0/\'4) 


need  UNIVERSAL  Coil  Winders 


Lattice-type  coils  for  television  and  radio.  Wind 
one  to  four  coils  at  once  on  the  Universal  No.  84 
Coil  Winder,  with  (in  most  cases)  a  single  opera¬ 
tor  for  two  machines. 

Speeds  are  from  400  to  950  rpm,  and  a  counter 
control  provides  instant  automatic  stop  upon 
completion  of  coil. 

Quickly-adjustable  “gainer”  mechanism,  which 
accurately  positions  wire  turns,  and  strap-type 
tensions  help  you  get  accurate,  uniform  winding. 
In-built  calibration  facilitates  change-over. 

Write  for  Bulletin  84-LM. 


Non-insulated  spool-wound  coils.  Wind  coils 
on  several  heads  at  once,  using  the  new  Universal 
102  High  Speed  Coil  Winder,  and  synchronize  out¬ 
put  on  the  basis  of  handling  time  per  coil. 

Each  head  is  individually  operated,  and  you 
can  so  schedule  the  winding  that  certain  heads 
will  be  producing  while  manual  operations  are 
performed  on  other  heads. 

With  a  maximum  speed  of  5000  rpm,  the  High- 
Speed  102  is  efficient  for  coils  having  up  to  15,000 
turns.  Oil  seals  make  the  machine  oil- tight. 

Write  for  Bulletin  102-LM. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605  Providence  1,  R.  I. 
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^  Insulating  Laminate... 


•  SUPERLATIVE 

INSULATION  RESISTANCE 

•  LOW  MOISTAJRE  ABSORPTION 

•  VERY  HIGH  STRENGTH 

•  EXCELLENT  PUNCHABILITY 


INSl’ROK  T-812  is  a  new  paper-base  punching 
stock  that  laughs  at  heat  and  humidity!  It  has  out¬ 
standing  properties  that  have  never  before  been  com¬ 
bined  in  one  insulating  laminate.  T-812  has  ex<-ellent 
electrical  characteristics,  plus  a  spectacular  ability  to 
retain  them  through  extremes  of  heat  and  humidity. 
Its  insulation  resistance  after  humidity  conditioning 
is  particularly  noteworthy. 

INSl'ROK  T-812  retains  all  of  the  properties  of 
the  well-known  INSL'ROK  T-72.'j  and,  in  addition, 
has  lower  moisture  absorption  and  much  higher  insu¬ 
lation  resistance.  It  punches  readily  into  intricate 
shapes.  Investigate  INSUROK  T-812  for  your  prod¬ 
uct.  Information  upon  request. 


T-812’s  Property  Combination 
-Unmatched  by  any  other  material! 


nidoMn  tuM . 1  IS* 

Mastwi  Uwitaa  (24  laml  .  B  IQ 

Etpasaa  iftn  24  lasn'  mmm  a  mtH  it  77°F.  Carta  ....(.OBI'  Up . t 

Tanb  Stiw|tt.  pi  Mia  Dnctai . 19, SB . Cm  Dnctai  .  I 

Fluail  StiMftt.  pi . Mia  Dnctai  23.008  . Cm  Dnctai . 1: 

DaMnc  StiMftli  (papidala  ti  lamtaK)  K  Mi,  Start  liai . I2S  Stp  ky  Stp  .. 

Inn  a  Inn  Ut.  K  In.  i 

CiWitMn  bl  Hm.  a  I 

Pna  Fata  It  1  avcyck  .  .  0.028  . . . 0  030 

OalartiK  Castnt  it  1  mpcydi _ 4.4 . . . 4.5 

Im  Fata  it  1  mpcycli . . . . . 0.13 . . . 0.14 

Iniitai  OnatMci,  laptaa . . 1,000,000 


RICHARDSON  COMPANY 


BOUNDED  ItSt— LOCKLAND,  OMO 


SALES  OVriCESt  CIEVEIAND  •  DETROIT 
INDIANAPOLIS  •  LOCKLAND.  OHIO  •  MILWAUKEE 
NEW  BRUNSWICK,  (N.  J.)  •  NEW  YORK 

PHILADELPHIA  •  ROCHESTER  •  ST.  LOUIS 


2797  Lake  St.,  Melrose  Park,  Illinois  (Chicago  District) 


INSUROK* 

GRADE  T-812 
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^  TYPE  CVE 

constant  voltage 
transformer 


gfimJiim 


fninr 


Insure  constant  plate  and  filament  voltage 
for  your  electronic  products  with  standard 
SOLA  "CVE"  POWER  TRANSFORMERS. 


Specify  the  new  SOLA 
"CVE"  Constant  Voltage 
Power  Transformers  in 
your  circuit  design  to 
eliminate  the  variable  of 
fluctuating  line  voltage  at 
unusually  low  cost.  Regu¬ 
lation  of  filament  and 
plate  supply  is  d=:3%  at 
line  voltage  variations 
from  1 00  volts  to  1 30  volts. 


REGUlATtON  COMPARISON 
SOLA  'XVE"  Ppwtr  Trqntformcr- 


The  SOLA  "CVE"  standacd  Power  Transformers  ore  completely 
automatic  and  continuous  in  regulation  . . .  have  no  moving  parts 
or  tubes  .  .  .  and  are  self-protecting  against  short  circuit.  They 
are  stocked  in  42  V.A.,  75  V.A.  and  210  V.A.  capacities  to  cover 
most  electronic  power  supply  requirements.  We  invite  your  in¬ 
quiries  on  the  application  and  benefits  of  the  moderately  priced 
"CVE"  Constant  Voltage  Power  Transformers  to  your  product. 
For  full  electrical  and  mechanical  specifications  write  for 
Bulletin  D-CVE-138. 


PRIMARY  VOLTAGE 


TRANSFORMERS 

"CV"  fer  high  precisiee  veHoge  regelotioe.  "CVE"  for  regeleted  electronic 
power  supplies.  "CVN"  fer  coesteet  voHoge  with  less  thee  3%  hermeeic 


PRIMARY  VOLTAGE 


distertieii.  "CVA"  fer  censtunt  veltega  on  televisieN  receivers. 
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NEW 

OVAL 

SELECTOR 

SWITCHES 


Several  new  oval 
V  %  rotary  selector 
'  switches  are  de¬ 
scribed  in  Bulletin  L13  just  issued  by 
the  Shallcross  Manufacturing  Co., 
Collingfdale,  Pa.  Six  basic  plates  and 
three  rotor  types  produce  switches 
havinfr  from  one  to  three  poles  per 
deck  or  gan^  and  with  other  desired 
mechanical  and  electrical  details.  As 
many  as  18,  9  or  6  positions  may  be 
obtained  in  single-,  double-,  or  triple¬ 
pole  types  respectively.  These  may 
be  single-,  double,  or  triple-pole  decks 
exclusively  or  a  combination  of  dif¬ 
ferent  types. 


■ttectrowc 


Leading  equipment  manufacturers 
find  that  it  pays  to  turn  specialized  as¬ 
signments  over  to  Shallcross  for  devel¬ 
opment,  design  or  production  . . . 

From  critical  components  to  sub-as¬ 
semblies  and  instruments,  Shallcross’ 
broad  experience  and  precision  facili¬ 
ties  assure  better  results  . . . 

Often,  they  assure  an  appreciable 
cost  saving  as  well. 

•  A  capable  staff  of  electrical,  elec¬ 
tronic,  mechanical,  chemical  and  instru¬ 
mentation  engineers . . . 

•  A  fully  equipped  plant... 

•  Plus  over  20  years  of  specialization 
in  high  quality  products  for  military, 
industrial  and  public  utility  use  . . .  are 
here  at  your  disposal. 


VERTICAL  STYLE  PRECISION 
RESISTORS  FOR  JAN  USES 


Improved  vertical  style  W  - 
precision  wire-wound 
resistors  for  use  where 
mounting  requirements 
make  it  desirable  to 
have  both  terminals  at 
the  same  end  of  the  re- 
sister  have  been  intro- 
duced  by  the  Shallcross 
Manufacturing  Co., 

Collingdale,  Pa.  These  units  provide 
a  longer  leakage  path  from  the  mount¬ 
ing  screws  to  the  terminals.  Known 
as  Shallcross  Types  BX120,  BX140, 
and  BX160,  they  are  designed  to  meet 
JAN  requirements  for  styles  RB40B, 
RB41B  and  RB42B  respectively.  For 
commercial  uses,  the  resistors  carry 
somewhat  higher  ratings  than  for 
JAN  applications.  Wire  leads  instead 
of  terminals  can  be  furnished  if  de¬ 
sired.  Complete  details  will  gladly 
be  sent  on  request  to  the  manufac¬ 
turer. 


AMONG  HCfNT  SHAUCROSS 
CUSTOM-BWIT  ASSIGNmm  HAVl  IffN; 


ROTARY  tWITCHES 

rOTTED  AND  THERMALLV-CONTROLLEO 
R-C  NETWORKS 

PRECISE  DECADES  AND  NETWORKS 
FOR  COMPUTER  DEVICES 

CALIBRATING  INSTRUMENTS  FOR 
STRAIN  GAUGE  BRIDGES 

HIGH  RESISTANCE  STANDARDS 
CRITICAL  COIL  ASSEMBLIES 
HERMETICALLY  SEALED  CHOKES 

HIGH-VOLTAGE  MEASURING 
EQUIPMENT,  ETC. 


FLAT,  METAL-ENCASED 

WIRE-WOUND  RESISTORS 


Flat,  metal-encased.  Type  265A  wire- 
wound  power  resistors  introduced  by 
the  Shallcross  Manufacturing  Com¬ 
pany,  Collingdale,  Penna.  are  space 
wound,  have  mica  insulation,  and  arc 
encased  in  aluminum  for  mounting 
flat  against  a  metal  chassis.  At  175° 
C.  continuous  use  they  are  conserva¬ 
tively  rated  for  71  watts  in  still  air 
and  15  watts  when  mounted  on  a  metal 
chassis.  Write  for  Bulletin  122. 

ADV. 


SHALLCROSS  MANUFACTURING  CO. 
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SENSITIVE  RELAY 

built  for  long  service 


Hermetically  Sealed 


SupplM 
wHh 

OCTAL  PLUO 
or  SOLDER 
TERMINALS 


Sensitivity 

Plus  Dependability! 

Th^  new  Allied  SW  relay  offers 
an  economical  jcombin|ation  of 
both  these  important  qualities. 
Here  are  the  facts  on  this 
newest  relay  in  the  famous 
Allied  line 

- ► 

Bulletin  SW  gives  complete  details. 
Send  lor  your  copy  today. 

Be  sure  to  send  for  your 
copy  of  Allied’s  new  Relay 
Guide.  It  shows  24  small, 
compact  relays  with  a  de¬ 
tailed  table  of  character¬ 
istics  and  specifications. 


fINfITIVirYt 

8.9.D.T.  013  warn  Ac. )  Caa  ba  lap^M 

O.P.D.T.  .05  warn  4.C.  f  ia  A.C. 

COIL: 

Acatata  iaiulatarf,  babbia  ar  layar  waaa4, 
13000  ahais  aiax. 

CONTACTS: 

Silvar,  aaa  aaipara  aoa-ia4activa  Iaa4  at  34 
vaHs  4.C.  ar  115  valH  a.c.  Araiatara  caatact  at 
fraaia  yataatial. 

MOUNTINO: 

Oaa  bala  with  lacatiaf  las.  Alta  avatlabla  wHb 
datt  cavar  ar  hanaatically  taalad,  ylaf-ia  ar 
aoldar  taraiiaalt. 

DMENMONS: 

Opaa  Ralay-1-19/33",  l-l/IA",  1.7/14" 

5aalad  Ralay— 3-3/1A"  laap,  iacladiaf  flag, 
1-13/33"  wMa,  1-19/33"  hifb. 

WEMHT: 

3.5  ox. 

1  WEIGHT  HERMETICALLY  SEALED:  4.S  et. 

SPEOAL 

APPUCATIONS: 

5antitivity  dowa  to  .003  watts  5.9.D.T.,  ar  A13 
watts  D.P.D.T.  Ralladiaai  or  otbor  procioas 
aiatal  coatacts  for  oadio  or  low  voH^o  dr- 
xaits,  taafstoa  or  alloy  coatacts  far  bifbor 
carraat  ar  voltago  circaits.  Maxiaiaas  iapat 

4.0  aratts  at  30*C  for  35*  riso. 

ALLIED  CONTROL  COMPANY,  INC. 

7  EAST  END  AVENUE  NEW  YORK  21  NEW  YORK 
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It’s  the  new  Taylor  Catalog ...  48  fact- 
filled  pages  of  descriptive  and  engineering 
data  on  Vulcanized  Fibre,  Phenol  Fibre 
and  Special  Laminates.  If  you  are  looking 
for  new  ways  and  means  to  improve  your 
product,  and  save  money  too,  here’s  an  idea 
source  guaranteed  to  spark  the  imagina¬ 
tion  and  give  you  a  hat  full  of  hints,  tips 
and  suggestions. 

In  this  new  Taylor  Catalog  you  will  find 
all  the  details  you  need  to  know  about 
electrical,  physical  and  chemical  proper¬ 
ties  of  sheets,  tubes  and  rods.  It  tells  you 
how  to  design,  plan,  and  buy  for  maxinium 


economy.  It  offers  valuable  tips  and  sug¬ 
gestions  on  how  to  select  the  right  Taylor 
material  for  the  job.  It  shows  you  how  to 
machine  these  versatile  materials . . .  gives 
you  weights,  suggested  applications  .  .  . 
specifications. 

And  that’s  not  all!  There’s  a  lot  more 
information  as  well . . .  tables,  diagrams 
and  technical  data  that  you’ll  find  of 
constant  value. 

This  new  Taylor  Laminated  Plastics  Cata¬ 
log  should  be  in  your  files.  For  your  free 
copy,  just  fill  in  the  coupon  below . . .  mail 
it  today  . .  .  we’ll  do  the  rest! 
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*  fLASMO^R 
tSOOV  VOCTAQC  SSOOV. 


HERME!I[  SEALING  EOMPONENTS 


Irniio-siLl 


Welc049te>i  Z^cacUnf  ^bema^uli 


NEO'SIL  u  the  result  of  ten  years  of  en> 
gineering  research  and  development.  Its 
application  to  our  hermetic  sealing  compon¬ 
ents  has  been  proven  under  severe  and  exact¬ 
ing  tests  in  both  our  own  and  our  customers 
laboratories.  NEO-SIL  components  will  help 
reduce  your  rejects  resulting  from  breakage, 
strain,  cracks,  physical  shock,  etc. 

NEO-SIL  components  will  pass  the  grade 
one,  class  A  requirements  for  Army,  Navy 
and  aircraft  military  equipment. 

It  costs  no  more  to  use  these  hermetic 
sealing  components  and  their  use  will  save 
you  money. 

For  performance,  quality  and  economy — 
specify  NEO-SIL  hermetic  sealing  compon¬ 
ents.  Manufactured  by  NEO-SIL  Corpora¬ 
tion — to  meet  the  most  exacting  perform¬ 
ance  demands.  _  _ : — , 


IIITIPIE  im  MC/tKIt 


tooo  scsws  smssLC 
VirNtrOSTtSMIM 


lEO-SIl  KEINCTtt  SEUS 

INOtVtOUU.  tm  TCM«NM.S 


SPECIALTY  PRODUCTS  1 - 

1  Moldeil  Cable*  With  Pluf*  Attached 

2  Female  4  Pin  Panel  Connector 

3  Meter  Hermetic  Seal  Gasket 

4  Panel  Type  Hermetic  Seal  Fuse  Holder 

5  5  Pin  Female  Panel  Connector 

6  Rotary  Hermetically  Sealing  Panel  Busking 
Tka  above  items  are  all  pressure  checked  at  25 

pounds  per  square  inch. 

The  materiid*  and  processes  used  in  the  manufac¬ 
ture  of  all  sealed  component*  are  made  to  conform 
to  the  most  rigid  JAN  specification*. 

Your  special  problems  are  solicited. 


fllEO-XII. 


NEO-SIL  TECHNICAL  DATA 

NEO-SILi  is  a  synthetic  eempound,  which  was  de¬ 
veloped  axprasaly  for  the  purpose  of  previdia^d^; 
anilable  insulating  material,  which  eosud  he 
faetorily  bonded  to  various  motels,  nndar^a  nidi, 
range  temperatures,  be  impervion*  to  meat  asEtf 
and  alksdies,  provide  a  coasparhtivdy  ei^wetttlir. 
surface,  have  a  high  insulaliw  resistanidCaad  aSiA 
the  exacting  requirement*  of  the  Janisatiod  pregraai ' 
of  the  ArnTad  Services.  These  compotadd  jf  jlwlf <? 
varieu*  forms,  prodoca  compoaout  parts 
ahta  to  meat  tkaso  exacting  rsqniremsntay 

TEST  DATA  * 

The  result  of  the  Eloctrical  Tadlng  Laheva^Mft  - 
lae..  Report  #330655,  dated  March  IS,  ISdClmt" 
tUs  nwtmial  shows  the  follosriagt  .  ^ 

Volame  Reaistivitr  at  500  Voks  d-e  ; 
Room  Temperaturd  t5*C  RJf.  30  per  resit  v' 

Mcgsdm-fisrhss  sdss-rmNaMtsr* 

1.4  X  10*  3Ji  X  10'* 

Oiclectrie  Constaat  and  Dissipation  Faetor  -  i 
DhttftrU 

Csxitsat  Farter  ^5 

tf  60  eydas  par  second 
6.22  .068  »•*»  '*  i 

1  amgacyck  par  smqd 
6.17  .0465 

50  megncyclee  per  eacoad 

1,35'-'  0.20  li,t 

S  O  Dielectric  Strength  at  60  cychm  *  '' 

Veit*  per  i^l  —  370  -  v' 

"  ^?nrometer  Avemgs  — •%:#''  5 
Tempmatara  —  Rated  as  a  Clam  A  aialM 
serrati^  -I-  105*  to  — 70*  aantkptpde, 

The  Flashovar  Voltage*  indicated  wsire 
a  tamparatnre  of  66*  Fahreahait,  ami>^7% 
lira  Humidity.  “T? 


26  CORNELISON  AVE.,  JERSEY  CITY  4.  N.  J. 
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another  great  new^-E 
triode  for  FM  and 


•  Reqvires  1,100  w  Itss  iita- 
neiit  power,  or  a  75^rcent 
rediction. 


•Has  an  ootpot  over  ono-tliird 
higher  than  the  famed  GL- 
9C24,  its  predecessor. 


Plenty  of  output- «•  GL>6039’s  grounded-grid  amplifier  circuit, 

will  {Hit  out  25  kw  in  FM— 10  kw  in  Features  which  help  make  the  tube 
television.  Here’s  sufficient  final  so  efficient,  are  its  low  lead  indue- 
power  for  medium-size  transminers  tance,  the  fact  that  all  outer  metal 
.  .  .  or  output  to  spare  for  the  in-  parts  are  silver-plated  to  cut  r-f 
termediate  stage  of  large  commer-  losses,  and  the  large  terminal-con- 
cial  installations.  tact  areas  made  possible  by  G-E 

ring-seal  design. 

low  operating  cost-  -  -  Th®  modest 

5-v,  78-amp  requirement  of  the  Sturdy,  dependoble- -- of  * 
GL-6039’sfilameot,slashesbythree-  modern  G-E  povver  tubes 

quarters  the  wans  needed  for  Type  for  FM-TV  that  has  proved  its  worth 

GL-9C24,  itself  a  pioneering  FM-TV  »“  f>»rd  station  service.  Type 

triode  with  fine  performance.  Thor-  GL-6039  is  engineered  to  stand  up! 
iated-tungsten  construction, among  The  tube  is  trim,  with  real  built-in 

other  filament  features,  cuts  your  structural  strength-mounts  solidly 
power  bills  materially.  and  closely  in  today’s  compact  trans¬ 

miners.  You  can  rely  on  its  fiill- 
Reol  v-h-f  operation- ••  220  me  at  time,  full-life  performance.  Ask  for 
max  plate  input  gives  you  full  FM-  a  visit  by  a  G-E  tube  engineer,  to 
TV  band  coverage.  prove  that  the  GL-6039  will  give 

your  new  circuit  peak  power,  im- 
Eosy  to  install  -  -  -  The  GL-6039  proved ecoaomylEJectronics Depart- 
neeos  no  neutralizing,  when  em-  ment.  General  Electric  Company, 
ployed  in  a  properly  designed  Schenectady  5,  New  York. 


RATINGS  I 

Filomant  vollag*  S  v 

nioiiMiit  currant  78  amp 

Grid-plata  troraconduclanca  11,000  mteromhot  i 
Intaralactroda  capocitancast  | 

Grid-fMamant  24  micromicrofaradt  £ 

Grid-plata  15.7  mkramkrofaradt  ^ 

Plata-fliamant  0.47  mkromkrofaradt  f 

Typa  of  cooling  wotar  and  forcad  air  ' 

Plata  rertinga  par  tuba,  dost  8  M  powar 
ompliflar  (vidaa  tarvka,  tynchraniiing 
paak  candMiont): 

Max  voitaga  6,000  v 

Max  currant  2.25  amp 

Max  Input  13.5  kw 

Max  diitipalion  7  kw 

*U>aful  powar  output,  typkal  oparation 
(at  4,000  V  and  2.1  amp,  bond 
width  5  me)  5.4  kw 

Plata  roringt  par  tuba,  Oou  C  r-f  pawar 
ampIMar  (kay-dawn  condiHont  wHhaut 
amplltuda  modultdlan); 

Max  voHaga  7,500  v 

Max  currant  2.25  amp 

Max  input  16  kw 

Max  dhsipotion  7  kw 

*Utaful  powar  output,  typkal  oparation 

(at  7,000  V  and  2.08  amp)  12.8  kw 

*lncfudai  powar  tranifarrad  from  drivar  fo  output 
of  groundad-grid  ampliflor. 


ELECTRIC 
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Stondord  Styl*  TD2A  DvoJ  Trimmer 
with  mounting  piNon. 


about 


Spodol  ribbon  typo  tonninols  on  itond- 
ord  Stylo  TS2B  Trimmor  for  dlroct  con- 
noction  to  othor  compononts. 


custom  designed  trimmers 


fj)  Compact Trimm«i — Copodtor— RmWot 
— Coit  Dotign.  A  complolo  OKfllotor 
unit. 


Pictured  above  are  several  custom  designed  trim¬ 
mers  that  incorporate  the  elements  of  standard  Erie 
Disc  and  Tubular  Ceramicon  Trimmers.  Each  has 
been  developed  for  a  speciiic  purpose,  and  each  does 
its  job  efficiently  and  economically.  Proper  design 
and  precision  manufacturing,  plus  our  years  of 
experience,  ore  the  keynote  to  Erie  quality. 

Look  at  these  units  carefully.  They  should  suggest 
the  possibility  of  using  Erie  Resistor  know-how  and 
facilities  to  make  your  equipment  more  compact 
and  more  efficient. 

Erie  has  the  most  complete  trimmer  line  in  the 
industry.  We  would  like  to  work  with  you  on  com¬ 
bining  trimmers,  fixed  capacitors,  and  other  circuit 
elements  into  integrated  sub-assemblies.  Inquiries 
should  specify  complete  mechanical  and  electrical 
requirements. 


Whur*  ipuciol  movnNng  i<  dpilrMi, 
ttondord  Eri«  Styl*  TS2A  and  Slyto 
SS7  Trimmora  can  ba  tuppRod  mountod 
on  brodwh. 


Two  trimmnr  •Inmanh  bocoma  an  in- 
togral  part  of  Ihii  coil  form  and  L  F. 
lop  Mction. 


Spociol  brockot  otkI  torminol  orrongo- 
monh  on  duol  trimmor  unit. 


A  comport  piuggobio  ottombly  for 
mounting  o  trimmor  in  poroHol  uriltl  a 
phig-in  cryttoi. 


Spociol  lubulor  coromic  trimmor  and 
vorioblo  indurtonco  having  otto  com¬ 
mon  torminol. 


@  Spociol  stootito  tubular  dual  trimmor 
© 


Standard  Eria  Styla  557  Trimmar  with 
spociol  bont  rotor  tominal. 


mBArms 

(DC  VOLTAGE  REGULATORS) 

DO  YOU  WANT  the  tdvmtUgei 
of  storage  battery  characteristics  with¬ 
out  the  disadvantages?  Then  equip 
with  Sorensen  NOBATRONS!  You 
get  adjustable  output  voltage,  stabil¬ 
ized  against  changing  line  AND 
LOAD  conditions.  You  eliminate  bat¬ 
tery  charging  and  maintenance,  gas, 
acid  hazard. 

Like  all  Sorensen  regulators,  the 
NOBATRON  is  a  painstakingly  en¬ 
gineered  combination  of  fine  work¬ 
manship  and  top-quality  components. 

That  means  accurate,  trouble-free 
operation;  long  life! 


STANDARD  MODflS 

«-VOlT  SERIES 

E.S.5 

E.S-40 

E.S-15 

E.A-100 

12-VOlT  SERIES 

C-lJ-3 

E- 12-30 

E-12-1S 

E-I2S0 

28  VOiT  SERIES 

E-3S-5 

E-2B-70 

E-3S-10 

E-28-150 

E-28-30 

E  28-3S0 

48-VOlT  SERIES 

E-48-13 

125-VOlT  SERIES 

E-12S-5 

E-l  25-10 

MmIvI 

««mb*n  IMIcat*  vaH- 

Imditmf  4  VDC  witli  S 

•Mp  c«|»«city. 

COMMON  ELECTRICAL  SPECIHCATIONS 

Input  voltage  range 

95-130  VAC;  adapter  transformers 
available  for  230  VAC  operation* 

Output  voltage  range 

Adjustable  ±  10% 

Regulation  accuracy  and 
load  range 

±  0.2%  from  1/10  load  to  full  load 

Ripple  voltoge  RMS  max. 

1% 

Recovery  time 

0.2  second— this  value  includes  charging 
time  of  filter  circuit  for  the  most  severe 
change  in  load  or  input  conditions 

Input  frequency  range 

SO-60  cycles 

1  *Some  high  current  units  require  three-phase  input 

Write  for  Complete  Literature 


For  other  reflation  problems  investigate  Soren¬ 
sen’s  line  of  AC  Voltage  Regulators,  Voltage 
Reference  Standards,  DC  Power  Supplys. 


and  0»0tntpanff.  ine. 

37s  taiariiiD  avi.  •  stAMtoao.  conn. 

WmFUTIKIS  IT  U  ^ME  KNUTHS.  H  Mi  4N  CTCUS:  KHUTn  K  PNII  tHKU.  EIECTNMC 
IIIEIUIS:  IIIUIE  lEEEIEICE  SUIIIIIS;  tISTIM  lllll  TIMSEIliEIS.  SITNIIIE  CUE  lEtCTIIS 
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you  CAN  6E  SURE.  .IF  IT& 

W^stinghouse 


The  New,  Full -View  Type  K-24  is 

another  example  of  the  constant  effort 
Westinghouse  is  making  to  meet  cus¬ 
tomer  requirements  for  better  instru¬ 
ments.  It  is  typical  of  the  extreme  at¬ 
tention  that  goes  into  every  detail . . . 
for  better  performance  and  better 
usability. 


'1 


fROM 


Easier,  quicker 
Instrument  Reaci^Abiiity 


Here’s  the  new  switchboard  instrument  that  you’ve  been  asking  for  and  hearing 
about!  Developed  by  Westinghouse  in  co-operation  with  customer  engineers . . . 
to  meet  user  suggestions  and  requests  ...  it  brings  a  new  concept  of  instrument 
read-ability.  Again  Westinghouse  leads  the  way  in  the  instrument  field . . .  another 
step  that  helps  you  get  more  for  your  instrument  dollar. 

GREATER  READABILITY... 

The  Full-View  K-24  line  is  the  easiest  reading  instrument  on  the  market.  New  improved 
dial  and  open  face  direct  attention  instantly  to  the  scale  divisions  and  pointer.  You  will 
take  measurements  quickly  . . .  accurately . . .  from  greater  distances . . .  from  greater  angles. 
The  possibility  of  reading  errors  is  reduced  to  an  absolute  minimum  ...  no  waste  of  time 
in  "walking  over"  to  take  a  reading. 

ELIMINATES  SHADOWS-REDUCES  GLARE... 

The  full,  open  window  and  unique  dial  structure  prevent  shadows  on  the  scale,  regardless 
of  lighting  conditions.  The  flat,  single  window  surface  keeps  the  problem  of  glare  under 
control.  These  features  eliminate  distortion  and  confusion  .  .  .  eyestrain  is  minimized  .  .  . 
operator  satisfaction  is  assured. 


INTERCHANGEABLE... 

Panel  drilling  dimensions  are  identically 
the  same  as  the  superseded  design.  ASA 
mounting  dimensions  are  maintained.  All 
parts  are  interchangeable  with  those  in  the 
superseded  design. 

Westinghouse  has  this  line  of  instruments 


ready  for  you  now.  Insist  on  it  for  your  next 
control  board  job.  For  complete  informa¬ 
tion,  ask  your  Westinghouse  representative 
for  Catalog  Section  43-200.  Whatever  your 
electrical  measuring  requirements,  ask  for 
the  planning  help  of  a  Westinghouse  In¬ 
strument  Specialist.  Westinghouse  Elearic 
Corporation,  9S  Orange  St.,  Newark,  N.  J. 


Sipecify^G^^ssm-^frtor&  Arjfo</r(fKftvfnenfefo//9r/ 


Operating  on  the  principle  of  the  flying  spot  scan¬ 
ner,  the  Du  Mont  Universal  Color  Scanner  provides 
for  the  Broadcaster,  Receiver  Manufacturer,  Devel¬ 
opment  Laboratory  —  tri-color  signals  from  any 
35  mm.  2x2"  color  transparency.  Available  as  out¬ 
puts  are  an  FCC  approved  field  sequential  video 
color  signal  and  three  simultaneous  video  color 
signals  which  may  be  fed  to  any  external  sampling 


sequential  systems.  Horizontal  line  frequencies  may 
be  set  at  15.75  or  29.16  kc  and  vertical  field  rates 
at  60  or  144  fields  per  second  (intermediate  values 
may  be  specified  as  desired) .  This  assures  a  flexible 
equipment  embracing  both  present  black  and  white 
standards  as  well  as  FCC  approved  color  standards 
and  adaptable  for  use  with  any  of  the  other  pres- 


equipment  for  exjierimental  work  with  line  or  dot  ently  proposed  color  systems. 


SEND 

TECHNIUL 

lITEkATUtE 


AltEN  B.  DU  MONT 


r 


the  finest 
in  Television 


lABOBATORIES,  INC.  •  TELEVISION  TIANSMITTER  DIVISION,  CtlETON,  N.  J. 
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For  Rapidly  Measuring 
Minute  Voltages  with 
Extremely  High  Accuracy 


•  •  •  tho 

BROWN-RUBICON 

Precision  Indicator 


Ranges  and 
Operating 
Characteristics 

OVER-ALL  RANGE— 0  to 
70.1  millivolts. 

SELF  BALANCING  SCALE 
RANGE— 0  to  1.1  mUUvolU 
READABILITY — ono  micro¬ 
volt. 

SENSITIVITY— ooo  micro¬ 
volt. 

ACCURACY  —  within  thrm 
microvolts,  or  0.02  pw  csnt  of 
indication,  whichever  io  sreater. 
FULL  SCALE  TRAVEL 
TIME— 12  seconds. 
VARIABLE  SUPPRESSION 
AND  NARROW  SPAN-pro- 
vided  by  a  combination  of 
theae  three  elements:  (1)  s 
manually  positioned  seven- 
point  switch,  10  millivolts  pw 
point;  <2)  a  manually  posi¬ 
tioned  ten-point  switch,  one 
millivolt  per  point;  and  (3)  a 
helical  slioewire,  25  inchaa  long, 
with  1600  convolutions,  1.1 
millivolts  over-alL 
S1ZEOFSCALE—28H  inches 
lone,  with  550  one  sirteenth- 
incn  divisions  of  two  micro¬ 
volts  each. 


This  instrument  combines  the  high  accuracy  of  the 
Rubicon  laboratory  potentiometer  with  the  automatic 
continuous  balance  principle  of  the  ElectroniK  Precision 
Indicator.  In  addition,  it  features  a  speed  and  ease  of 
operation  that  eliminates  operator  fatigue  from  such 
work  as  the  checking,  calibrating  and  standardizing  of 
meters,  potentiometers  and  thermocouples ...  as  well 
as  the  plotting  of  large  numbers  of  frequent,  repetitive 
readings.  Being  unaffected  by  vibration,  it  is  ideal  for 
use  in  moving  vehicles  or  in  situations  where  this  factor 
is  encountered.  For  detailed  information,  write  for  a 
copy  of  Data  Sheet  10.0-2.  Minneapous-Honeywell 
Regulator  Co.,  Industrial  Division,  4428  Wayne  Ave., 
Philadelphia  44,  Pa.  Offices  in  more  than  80  principal 
cities  of  the  United  Statee,  Canada  and  throughout 
the  world. 
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Containers  . . .  coin  machines  . . .  com* 
pressors . . .  corn>husking  machines ...  (or 
what  hove  you f)... all  these  and  scores 
more  count  to  the  greater  advantage  of 
their  users  or  producers,  or  both... with 
Veeder-Root  Counters.  These  infinitely 
useful  devices,  electrical  or  mechanical... 


may  be  either  applied  ta  a  process  or  bui/t 
into  a  product  as  original  equipment. 
WRITE:  Veeder-Rootlnc.,Hartfard  2,  Conn. 
(New  Phone:7-7201).  In  Canada.-Veeder- 
Root  of  Canada,  Ltd.,  955  St.  James  St., 
Montreal  3.  In  Great  Britain:  Veeder-Root 
Ltd.,  Kilspindie  Rd.,  Dundee,  Scotland. 


''VIEDER-ROOT  COUNTS  EVERYTHING  ON  EARTH^ 
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MAIN  OFFICE  AND 
b  PLANT  NO.  1  .. 


Production  facilities,  already  the 
largest  in  the  steatite  industry,  are 
being  rapidly  expanded  to  take 
care  of  your  needs.  Plant  No.  3  is 
just  going  into  production.  All 
plants  are  running  24  hours  a  day, 
7  days  a  week.  Plant  No.  5  is  on 
the  way. 

Current  deliveries  ore  not  satisfactory 
to  you  or  to  us.  We  were  swamped  with 
rearmament  orders  (or  the  lost  quarter 
of  1950.  But  great  strides  ore  being 
mode  toward  taking  care  of  your  re¬ 
quirements  for  AISiMag  custom  made 
technical  ceramics. 

Every  effort  is  being  mode  to  keep 


American  Lava  Corporation  your  most 
dependable  source  for  quality  and  for 
delivery  occording  to  promise. 


AMCRKAN  lAVA  CORPORATION 


r  I  A  t  Of  C(«AMIC 

CHATTANOOGA 


ifAortSHiP 

5,  TENNESSEE 


OFFICES.  METEOFOIITAN  AEEA.  671  IreoA  St..  Newark,  N.  J.,  MlutiaM  *:•'**  IlL'a'l *  9076 

FMIlADElFHtA,  I64t  Nartb  treae  St.,  Slevaetae  ^  J  ‘  ®  ^  i  ,1  Hill  St.,  Mvtvol  9076 

NIW  INGIANO,  3I*I  $1  ,  Kirkland  7-44dl  •  ST.  lOUlS,  1123  Woihinflan  Ava.*  Carfiald  4959 


for  65°  Q  ( 

applications  - 
150  v.d.c.  ratins; 


•  Small,  compact  and  sturdily 
constructed. 

•  Designed  for  continuous 
operation  at  D.C.  voltage  rating 

•  Will  withstand  a  5-second 
test  of  300  V  D  C 

•  Will  meet  standard  RMA 
humidity  test. 


WRITE  FOR  COMPLETE  LITERATURE 
Representatives  and  bistributors 
thfouKhout  the  U.S  A.  and  Canada 


PYRAMID 


PYRAMID  ELECTRIC  COMPANY 

1445  Hudson  Boulevard 
North  Bergen,  N.  J.,  U.  S.  A. 

TELEGRAMS  WUX  North  Bergen.  N.  J 
CABLE  ADDRESS  Pyramidusa 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


National  Emergency  pulls  the 
teeth  of  the  FCC’s  color-television 
decision;  producing  black-and- 
white  sets  will  be  difficult  enough. 
By  the  time  the  question  comes  up 
again  technical  advances  will  have 
altered  the  picture  and,  from  what 
we  have  seen  and  heard  recently 
in  Washington,  compatibility  will 
be  part  and  parcel  of  it. 

The  industry  has,  in  a  sense, 
been  saved  by  the  bell. 

Military  Equipment  Contracts 
often  include  maintenance  man¬ 
uals  and  many  a  bidder  has 
stubbed  a  financial  toe  by  failing 
to  include  in  his  figures  enough  to 
cover  their  production.  Others 
have  had  equipment  acceptances 
delayed  because  manuals  were  not 
ready  to  go  with  the  gear. 

There  are  several  satisfactory 
ways  of  handling  the  production 
of  manuals,  but  all  of  them  are  ex¬ 
pensive.  Take  it  from  us  that 
technicians  who  can  write  are  be¬ 
coming  hard  to  find  and  that  print¬ 
ing  and  paper  costs  are  steep. 
More  important  still,  securing  the 
approval  of  government  agencies 
on  anything  so  subject  to  differ- 
erences  of  opinion  a.s  the  quality 
of  the  written  word  can  be  a  long- 
drawn-out  proposition. 

Some  Civilian  Services  are  vital 
to  the  emergency  effort.  We  know 
of  no  better  proof  than  the  fact 
that  two  manufacturers  were  re¬ 
cently  directed  to  expedite  ship¬ 
ment  of  12,000  tubes  to  civilian  air¬ 
lines,  the  directive  taking  priority 
over  military  orders. 

November  Land  Hurricane  that 
ripped  and  tore  the  eastern  part  of 
the  country  damaged  a  lot  of  an¬ 
tenna  towers.  Among  the  stations 
requesting  FCC  permission  to  re¬ 
duce  power  or  to  use  temporary 
skywires  were  WAAT,  WALD, 
WAWZ,  WBRY,  WDAS,  WLVA, 
WMGM,  WMID,  WNEW,  WOV  and 
WPRO. 

By  one  of  those  rare  coinci¬ 
dences  gratefully  accepted  by  edi¬ 
tors,  the  storm  hit  on  the  very  day 


that  our  December  i.s8ue  contain¬ 
ing  the  article  “How  to  Select 
Antenna  Towers  and  Masts”  went 
into  the  mails. 

Computer  Tubes  most  fre- 


quently  used 
following: 

appear 

to  be 

Beam  Pentodes 

Switch 

rSatinff 

Tetrodes 

8AG7 

Tubes 

Tab« 

6AN5 

SAKS 

2C51 

6ASB 

CAQ5 

6AU6 

SJ6 

6BF)6 

6L6 

6SJ7 

6S.N7 

7AK7 

25L.« 

SOBS 

7AD7 

6SL,7 

12AT7 

12AU7 

12AX7 

S687 

5963 

5964 

691S 

This,  at  any  rate,  was  the  con¬ 
sensus  of  opinion  around  the  re¬ 
cent  Joint  Conference  on  Electron 
Tubes  for  Computers  at  Atlantic 
City. 

Creeper,  dancer,  dillidallier, 
wiggler,  up-drifter  and  down- 
drifter.  These  words  are  currently 
being  used  to  describe  the  antics 
of  malfunctioning  germanium  di¬ 
odes,  further  enriching  our  tech¬ 
nical  vocabulary. 

Long  Island  Railroad  wreck  in¬ 
vestigators  have  suggested  that 
the  management  might  look  into, 
among  other  things,  the  possible 
use  of  radar  to  avoid  future  col¬ 
lisions.  The  suggestion  is  indeed 
flattering  to  the  electronics  indus¬ 
try,  but  it  seems  to  many  of  us  who 
ride  the  line  that  it  might  first  be 
necessary  to  jack  up  the  radar  and 
build  a  railroad  under  it. 

Highway  Maintenance  is  greatly 
facilitated  by  the  use  of  radiotele¬ 
phones,  according  to  H.  A.  Radzi- 
kowski  of  the  Department  of  Com¬ 
merce,  who  furnishes  the  follow¬ 
ing  interesting  statistics; 

Some  68  State,  County  and  City 
highway  departments  are  already 
using  or  are  planning  to  use  radio. 
Forty  of  them  report  that  present 
facilities  cover  a  combined  oper¬ 
ating  area  of  709,784  square  miles 
and  129,075  miles  of  highways. 
Installations  for  statewide  cover¬ 
age  cost  as  much  as  |500,000; 
smaller  county  installations  cost 
between  $10,000  and  $20,000,  about 
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SYLYAMIA 

GERMANIUM  DIODES 
SEALED-IN-GLASS 


T/ieyVe  individually 
engineered  to  meet  YOUR 


circuit  requirements 


1N34A— G«n*ral  PurpoM  Diod*.  The  workhorse  of  the 
Sylvania  line.  IVew  higher  quality  standards  guarantee 
back  resistance  higher  than  Vi  megohm  at  —10  volts. 

tN3SA— High-Resistance/  100-Voit  Diode.  JVow  spe* 
daily  engineered  to  guarantee  still  higher  back  resist¬ 
ance  at  both  high  and  low  voltage  levels.  0.6  megohm  at 
—3  volts;  0.2  megohm  at  —100  volts. 

IN54A— Here's  a  real  high  back  resistance  crystal. 

/Vote  guaranteed  to  show  at  least  1.4  megohms  at  —10 
volts— averages  better  than  2!  Use  it  for  high  efficiency  in 
high  load  resistance  circuits. 


high  efficiency  operation  into  low  impedance  loads. 

INStA— General  Purpose  100-Velt  Diode.  IVou)  guar¬ 
anteed  to  have  resistance  of  at  least  0.16  megohm  at  —100 
volts.  Use  it  for  gating  or  clamping  circuits  where  de¬ 
pendable  high  voltage  hold-off  is  required. 


Try  these  new,  finer-quality  Sylvania  “Sealed-in- 
Glass”  Germanium  Diodes.  You'll  find  them  ideal 
for  scores  of  applications  calling  for  low  power 
rectification  at  frequencies  up  to  several  hundred 
megacycles. 

Mail  the  coupon  today  for  a  new  FREE,  8  page 
booklet  describing  Sylvania’s  complete  line  of  both 
glass  and  ceramic  style  Germanium  Diodes  and  for 
Varistor  types. 


1NSSA— 150-Volt  DIoda./Vew  more  rigid  specifica¬ 
tions  guarantee  at  least  0.3  megohm  back  resistance  at 
—ISO  volts. 


1N56A— lew  Forward  Impedance  Diode.  Average  for¬ 
ward  resistance  less  than  60  ohms  at  one  volt.  Ideal  for 
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Units 
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SHOCK  -  VIBRATION  NEWS 


ALLMBTL  BARRYMOUNTS 

30t  ***'  ‘  W 

4  J:  unusual  Amh 

4  f  airborne  ■  jlt 

1  L  applications  ilE 


FOR  EXTREME  LOW 
TEMPERATURES 


FOR  EXTREME  HI6H 
TEMPERATURES 


Design  Features  of  AU-MITI 

BARRYMOUNTS 

(T)«  .  .  .  Outstanding  vibration  isolation  under  severe 
temperature  and  environmental  conditions. 

^  «...  High  shock  protection  in  accelerated  take-ofFs 

j  and  arrested  landings. 

«...  Unit  mountings  are  interchangeable  with 

I  mountings  now  in  use. 

....  Complete  line  of  ALL-METL  mounting  bases 

i  to  JAN-C-I72-A  dimensions. 

^  ®  •  •  •  *  Special  ALL-METL  bases  made  to  customers' 
L_^ _  requirements. 

FREE  CATALOGS  give  dimensions  and  load  ratings  of  stock 
BARRYMOUNTS.  Write  today  for  Catalog  509 
describing  ALL-METL  unit  mountings  and  mount- 
ing  bases.  Catalog  502,  covering  general  aircraft 
applications,  and  Catalog  504,  covering  industrial 
'V  ^  mountings,  are  also  free  on  request. 


(USINESS  BRIEFS  (continued) 

the  same  as  one  heavy  motor 
grader. 

Onondaga  County,  New  York, 
recently  figured  interest  on  invest¬ 
ment,  depreciation,  repair  and 
operation  of  its  single-base-station 
and  54-mobile-unit  system  at  8 
cents  per  hour  for  each  radio- 
equipped  vehicle.  The  system  is 
used  to  manage  a  fleet  of  100 
trucks  and  other  road  equipment. 

Receiver  Sales  by  licensees  for 
the  first  nine  months  of  1950 
totalled  14,684,184,  worth  $1,061, 
641,271.  Here’s  the  way  the  total 
broke  down: 


Type 
Electric 
Table  (under 
112.50  billtngr 

price)  . 

Table  (over 
112.50  bUllne 
price) 

A-M  . 

A-M/P-M . 

F-M  (including 
converters)  .. 


33,221.330 

8.083.812 


ll,121,JfOH 

947.2.M 

4.611,101 

42,154,949 

22.053.471 

1,134.132 

3.799 

89,846.277 


409,326,839 

2,170.634 


126,902.582 

17,915 


Moin  OfficG  707  Pleotont  Sf. 


New  York  Rochester  fhilodelphit 
Chicoqo  MifineopolfS  St.  Louis 


Watertewa  72,  MoitacliiiMtta 


Woshinqton  Cleveland  Doyton  Detroit 
Seattle  Los  Angeles  Dollos  Toronto 


Consoles 

A-M  .  6,219 

A-M/F-M  .  3,874 

Table- Radio- Phonos 

A-M  .  267,186 

A-M/P-M  .  14,644 

Console-Radlo-Phonos 

A-M  .  55,089 

A-M/P-M  .  343,502 

Battery 

Portable  A-C/D-C.  1,240,872 

Table  .  72,150 

Consoles  .  42 

Auto  3,473,837 

Televieion 

Converters  .  4,060 

Radio  Table 

Models  .  1,995,522 

Radio  Consoles 
Direct  viewing..  2,196,957 

Projection  .  8,633 

Radio  Phonos 

Direct  viewing. .  474,245 

Projection  .  37 

Phonographa 

Phono  only  .  310,644 

With  radio 

attachment  _  19,769 

WttAout  Cabinets 

A-M .  11,432 

A-M/F-M  .  13,883 

Television  .  56,154 


Viennese  Engineers  dial  B  34- 
504  and  hear  a  1,000-hertz  (1,000- 
cps)  audio  tone,  very  handy  for 
testing.  Dialing  A-069  produces 
the  musical  note  “A”  (440  hertz). 
Austrian  Telephone  Company 
picks  up  the  tones  from  the  Aus¬ 
trian  Bureau  of  Standard’s  quartz- 
crystal-controlled  clock,  which  is 
correct  within  one-tenth  of  a  mil¬ 
lion  of  one  hertz  scale  degree. 

Reliable  Tubes  for  industry, 
about  which  we  have  long  harped 
in  this  column,  are  exemplified  by 
those  used  in  a  recently  publicized 
telephone  company  submarine- 
cable  repeater  unit.  Why  are 
these  tubes  reliable?  Among  the 


many  reasons,  they  are  operated 
v'ell  below  ratings. 

Other  users  please  copy. 

A  Reader  out  in  Palo  Alto  has 
invented  a  crash-locator  beacon 
that  is  automatically  ejected  and 
sends  out  a  continuous  radio  sig¬ 
nal  when  an  airplane  cracks  up. 
He’s  looking  for  a  manufacturer. 

Ray  Guy,  president  of  IRE, 
thinks  that  eastern  television  pro¬ 
grams  will  reach  Pacific  Coast  re¬ 
ceivers  by  way  of  telephone  lines 
and  microwave  relays  early  in 
<952. 

Slip  Showing  in  the  columns  of 
one  of  our  contemporaries  but 
noted  only  by  people  with  a  pen¬ 
chant  for  proofreading:  “Modern 
comical  antennas  are  so  effective 
on  all  bands  that  in  some  in¬ 
stances  they  even  outperform  sep¬ 
arate  high-band  antennas.” 

Radio  Free  Europe  broadcasts 
by  Crusade  for  Freedom  (National 
Committee  for  a  Free  Europe, 
Inc.)  have  been  in  progress  since 
July  4th.  Several  new  transmit¬ 
ters  are  planned  and  at  least  one  is 
understood  to  be  on  order  in 
Switzerland. 

Overseas:  Danish-made  tele¬ 

vision  receivers  have  been  demon¬ 
strated  to  the  public.  Components, 
with  the  exception  of  picture 
tubes,  can  be  made  by  some  30 
plants  and  assembled  by  about  20 
others,  the  two  groups  at  present 
employing  25,000-odd  people.  Co¬ 
penhagen  and  Malmo  are  within 
range  of  the  first  station  to  render 
regular  program  service,  which  is 
scheduled  to  start  about  the  time 
this  item  goes  to  press,  operating 
one  hour  three  times  a  week.  Set 
owners  will  pay  a  license  fee. 

The  Philips-Valve  Works  in 
Hamburg,  Western  German  Re¬ 
public,  has  turned  out  10,000,000 
radio  tubes  since  the  end  of  World 
War  II.  Production,  which  totalled 
600,000  tubes  in  1946,  has  now 
reached  an  annual  rate  of  6,000,- 
000. 


This  Month’s  Understatement: 
“West  German  radio  manufacturers 
say  there  is  no  immediate  danger  of 
overproduction  of  radio  sets.”  (Reu¬ 
ters) 


SERIES  4 

sn>T  ceNEtAt  put- 
POSE  SENSniVE  o.c 
tELAY.  ln«x^*Ei«Kr«  bolonc«4  ormotvr*  for 
vibrotton  roMsfoiKO  on  oircroft  ot  50  miHiwott 
odivatmoAt.  SofiiHIv*  ofiovgh  for  V*T  o^orofod 
roloy  circviltp  con  bo  lot  to  eporot#  down  to 
to  milliwottt.  Procidon  adHiftmontt  for  pwH*on 
ond  drop-ovt.  2  omp.  nominol  contort  roHng. 
Cod  rodttonco  wp  to  14,000  obiM. 


SilliS  5 

SPOT  VEIY  SCNSniVC 
o.c.  lEUY.  loloncod 


ormotoro  ond  mopnotk  offkioncy  romt  oir> 
croft  vibrotion  on  Mspgtt  ot  low  ot  5  miliiwottt. 
WHbttondt  5OO9  ibock  witbowt  domogo.  Pro> 
cbion  odjvttmontv  2  omp.  nominol  contocf  rot- 
iitp.  Coil  rotittonco  wp  to  1 6,000  oKnit.  Spociol 
odoptottonti  Iwilt-in  roctiflor,  two-cod  difforon- 


tloi  oporotlon,  conttont  voltogo  tomporotwro 


contpontoHon. 
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w 

SPOT  SENSITIVE  tEUY 
A.C.-D.C  —  KEYING.  Unwf 
wol  cboroctorlttkt  ot  low 
COtt.  Somo  0.  C.  tontiflvity  ot  Soriot  4  bwt  lott 
PoRfcility  of  odjwttniont.  Avoiloblo  wMi  long 
lifo  ond  bownco-froo  eontocH,  It  k  twHod  to  high 
tpood  covnting  ond  koying.  Mochonkoi  lifo  om« 
coodt  10*  oporotiont.  Good  for  ploto  circvdt 
nooding  modoroto  procition  ond  vkrotion  kn- 
mwnity.  Contort  rotingt  wp  to  5  ompt.  CoS 
rotittonco  to  14,000  ohmt.  A.  C  tontHivity  ox- 
coodt  0.1  V.  A.  ot  60  cpt.  Sorvkooblo  on  fro* 
qwonciot  front  16^00  cpt. 


'P' 
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Muinatcurr  poi- 

ARIZEO  SENSITIVE 
SEIAY.  Singto  or 
dowblo  (dHlorontiol) 
windingt.  Rotittonco 
wp  to  25,000  ohnit 
totol.  Contoctt  wp  to 
4PDT,  5  ontp.  nomi¬ 
nal  roting.  Roloncod  ermotwro  for  ttrong  vtoro- 
tion  rotittonco.  FORM  X  —  Throo  PotHion  or 
NwH  Sooking.  For  owtomotk  potitioning  or  2- 
Woy  procott  contr^.  Sontitivity  (doponding  on 
confoet  comploxity)  from  10  to  100  mSiiwottt. 
FORM  Y  —  Riotod  (Spring  Rotwm).  Uto  ot  on 
ordinory  tontHko  roloy  if  a  complox  eontoct 
combinotion  k  noodod.  Rotpondt  only  to  ono 
polority.  Combkiot  fwnction  of  pSot  roloy  ond 
contoctor.  Sontitivity  tomo  ot  Form  X.  FORM  Z 
—  lotching  (pormonont  mognotk).  Ropkcot 
mochoniMi  latch  oloctrkol  rotot  roloyt,  whoro 
longor  lifo  ond  grootor  vferotion  rotktonco  k 
ropwirod.  Sontitivity  from  100  to  250  mSliwotH. 


SPOT  SENSITIVE  HIGH  SPEED 
POIARIZED  RELAY.  Smglo  or 
mwitipio  wmdinga  wp  to  1 4,000 
ohmt  (linglo).  ioloncod  ormo- 
twro.  Nominol  contort  rating  2 
empt.  For  ropooting  tologrophk  tignolt  ot 
tpoodtwpto250  WPM.  Small  mtkoondwoight. 
Hormotkolly  toolod.  Mochonkoi  lifo  oxcoodt 
10*  oporotiont.  FORMS  X,  Y  and  Z  (too  Typo  6 
obovo)  ovoSoblo  in  Soriot  7.  Sontitivittot  from 
lott  thon  I  to  10  milliwottt  dopondktg  on  form 
ond  rogwiromontt.  Form  X  k  wtofwl  ot  tho  do* 
tooting  olomont  in  potitioning  brWgo  ckcvitt. 


L 


Miniotwritod  dowblo-polo  dowblo-throw  Okoct 
Cwrront  Sontitivo  (45  mSIhvott)  roloy.  2-omp 
eontoct  roting,  coSi  wp  to  12,000  ohmt.  Hor- 
motk  tool  onclotwro  only,  1  inch  tgworo  mownt- 
htg  tpoco.  Spociolly  dotignod  for  highly  ttoblo 
ond  procko  oporoting  odiwttmontt,  oxtromo  kn- 
mwnity  tovferotion  ond  to  thormol  ond  mochon¬ 
koi  thock.  WM  oporoto  wndor  50  g‘t  twttokiod 
occolorotion  H  oporoting  ond  rolootlng  mor* 
gkit  oro  kicrooiod. 


VARIETY  OF 
ENCLOSURES 

In  odditiQn  to  the  opor 
styles  shewn  SIGMA 


SIGMA  INSTRUMENTS,  INC..  62  CEYLON  STREET,  BOSTON,  .MASS. 
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Mallory  Engineering  Experience 

Solves  Power  Supply  Problem 
With  Unique  Vibrator  Application 


MALLORY 

VIBRATORS 


The  versatility  of  the  Mallory  Vibrator  and  the  practicality  of 
Mallory  engineering  have  been  demonstrated  in  a  growing 
variety  of  power  supply  applications. 

One  customer  had  been  experimenting  with  germicidal  lamps 
in  produce  trucks  to  retard  bacterial  action... but  was  stumped 
by  the  need  for  an  efficient  power  supply.  Mallory  tackled  the 
problem  and  came  up  with  an  ingenious  application  of  the 
Mallory  Vibrator  .  .  .  plus  complete  technical  data  for  produc¬ 
ing  the  complete  power  unit  assembly. 

That's  service  bey  ond  the  sale! 

Mallory  electronic  know-how  is  at  your  disposal.  What  Mallory 
has  done  for  others  can  be  done  for  you  ! 


Mallory  Vibrators  are_bas^  on 
exclusive  design  and  manufac¬ 
turing  methods  that  assure  long, 
trouble-free  service.  Send  the 
details  of  your  application.  Get 
Mallory’s  recommendation  on 
the  Vibrator  or  Vibrapack* 
power  supply  best  suited  to 
your  needs. 

♦K»*.  V.S.  Pat.  OB- 


Vibrators  and  Vibrapack*  Power  Supplies 


SERVING  INDUSTRY  WITH 


Electromechanical  Products 
Resistors  Switches 

Ty  Tuners  l  ibrators 


Electrochemical  Products 
CapariUirs  Rectifiers 

Mercury  Dry  llatteries 

Metallurgical  Products 
Contacts  Special  Metals 

U  eldinft  Materials 
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►  WATCHES  .  .  .  Suppose  piezo¬ 
electricity  were  a  property  of 
materials  as  yet  undiscovered. 
Without  quartz  crystals  and  the 
like,  how  would  we  maintain  the 
frequencies  of  radio  transmitters 
to  the  accuracy  required  for  full 
occupancy  of  the  spectrum?  Tun¬ 
ing  forks?  General  Radio  has 
a  100-cps  temperature-controlled 
fork  accurate  to  0.001  percent,  rel¬ 
ative  to  a  mean  frequency  specifi¬ 
able  to  0.0001  percent.  This  is 
plenty  good  enough,  even  for  tele¬ 
vision  broadcasting,  for  which  the 
allowed  tolerance  is  0.002  percent. 
For  vhf  television  frequencies,  fre¬ 
quency  multiplication  of  the  order 
of  200,000,000  times  from  fork  to 
final  amplifier  would  be  required, 
but  experience  with  f-m  broadcast 
■stations  has  proved  this  practical,  if 
somewhat  more  expensive  than  a 
quartz  slab. 

Dr.  J.  A.  Van  Horn,  in  a  fascinat¬ 
ing  article  “Physics  in  the  Watch 
Industry”  (December  issue  of  Phys¬ 
ics  Today)  suggests  that  the  job 
can  be  done  in  still  another  way,  by 
a  pocket  watch!  A  good  watch  has 
an  integrated  error  over  a  24-hour 
period  better  than  0.006  percent, 
and  a  chronometer  is  at  least  ten 
times  better,  or  in  the  class  of  the 
temperature-compensated  tuning 
fork.  At  first  glance  this  seems 
an  attractive  idea.  One  would  di¬ 
vide  the  carrier  frequency  down  to 
the  audio  range  and  run  an  elec¬ 
tric  clock,  comparing  its  second 
hand  with  the  second  hand  of  the 
chronometer. 

This  might  work,  provided  the 
transmitter  had  very  good  short- 
time  stability,  so  that  one  could 
safely  wait  several  hours  for  a 
visible  discrepancy  to  appear  be¬ 


tween  the  two  second  hands.  But 
this  begs  the  question,  since  a 
transmitter  without  crystal  con¬ 
trol  would  probably  drift  in  ran¬ 
dom  fashion  by  ten  times  the  al¬ 
lowed  tolerance  in  a  few  seconds 
or  minutes.  This  would  never 
show  up  without  microscopic  ex¬ 
amination  of  the  relative  position 
of  the  second  hands.  For  example, 
the  maximum  allowable  a-m  broad¬ 
cast  drift  of  20  cycles  at  a  carrier 
frequency  of  one  megacycle,  oc¬ 
curring  in  10  seconds,  would  ad¬ 
vance  or  retard  the  second  hand 
only  20  millionths  of  a  radian,  a 
quite  undetectable  amount.  Under 
the  assumed  circumstances,  the 
fellow  who  discovered  the  electri¬ 
cal  activity  of  quartz  (actually 
Pierre  and  Jacques  Curie  in  1880) 
would  find  a  ready  purchaser  of 
the  patent  rights  in  Cambridge, 
Mass. 

►  DX  . .  .  We  understand  that  Bill 
Crawford,  the  weather  reporter  on 
station  WFBM-TV  in  Indianapolis, 
is  conducting  a  post-card  survey 
on  a  10:00  PM  nightly  telecast. 
As  in  many  another  one-station 
town,  viewers  in  Indianapolis  (281,- 
000  families,  84,000  tv  sets)  are 
simply  crazy  about  dx  (long¬ 
distance  to  youse  physicists)  re¬ 
ception  from  tv  stations  a  hundred 
or  so  miles  away  in  Cincinnati, 
Louisville,  and  Dayton.  So  said 
weathercaster  is  asking  his  tele¬ 
viewers  to  send  him  a  postcard 
whenever  dx  is  visible,  telling 
what  station,  the  date  and  time 
when  seen,  and  the  quality  of  re¬ 
ception.  And  what  is  the  weather 
man  going  to  do  with  the  cards? 
Yep,  he’s  going  to  correlate  the  re¬ 
ports  with  temperature  inversions 


and  other  weather  conditions, 
eventually  may  try  his  hand  at 
predicting  good  dx  weather.  A 
cute  idea  which,  if  followed  in 
other  cities,  might  well  develop  a 
great  deal  of  badly  needed  in¬ 
formation  on  tropospheric  prop¬ 
agation. 

►  STANDARDS  . . .  Amid  the  cur¬ 
rent  welter  of  invective  regarding 
the  function  of  government  in  set¬ 
ting  standards  for  an  industry,  it 
is  refreshing  to  report  that  the 
late  lamented  81st  Congress  en¬ 
acted  into  law  new  electrical  and 
photometric  standards  about 
which  there  is  no  argument.  •  In 
effect,  the  new  law  adopts  the  re¬ 
commendation  made  by  the  AIEE 
in  1928  that  electrical  units  be  de¬ 
fined  in  terms  of  the  absolute 
(c-g-s  or  m-k-s)  units,  thus  elimi¬ 
nating  the  column  of  mercury  and 
the  standard  cell  as  standards  of 
resistance  and  voltage.  The  larg¬ 
est  change  amounts  to  less  than 
l/20th  percent  of  the  old  values, 
which  have  been  on  'the  books 
since  1894.  While  they  were  at  it, 
the  Congressmen  also  got  around 
to  legalizing  the  units  of  light 
which  had  not  been  written  into 
Federal  law.  The  standard  candle, 
which  used  to  be  referred  to  ^  set 
of  incandescent  lamps,  is  now 
l/60th  of  the  intensity  of  the  radi¬ 
ation  from  one  square  centimeter 
of  a  black  body  at  the  temperature 
of  freezing  platinum,  and  the 
standard  lumen  is  the  fiux  radi¬ 
ated  within  a  unit  solid  angle  by 
such  a  source. 

All  of  which  sounds  sufficiently 
like  the  accepted  language  of  the 
experts  to  be  very  reassuring,  even 
if  it  did  take  22  years. 
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New  York's  1,250  loot  Empire  State  Building  as  it  looked  when  topped  by  WNBYs 
62-ioot  pole  and.  in  the  insert,  architect's  sketch  ol  the  new  222-ioot  structure  which 
will  serre  ilee  teleTision  stations 


SimplUied  sketch  oi  the  teleelsion  to¬ 
tem  pole,  showing  areas  to  be  occupied 
by  rarious  antennas 


Tallest  manmade  structure 
in  the  world.  New  York’s  1,250- 
foot  Empire  State  Building  ach¬ 
ieved  a  pinnacle  of  publicity  dur¬ 
ing  construction  when  it  was  topped 
off  with  a  tower  on  which  dirigibles 
were  expected  to  moor.  But  the 
almost  continuous  presence  of  se¬ 
vere  wind  gusts,  together  with  the 
disappearance  of  commercial  dirig¬ 
ibles,  nullified  the  plan. 

Aviation’s  loss  was  electronics’ 
gain,  for  today  the  tower  supports 


a  222-foot  “television  totem  pole” 
upon  which  five  of  the  seven  locally 
licensed  stations  are  erecting  their 
transmitting  antennas,  with  consid¬ 
erable  benefit  to  the  public  and  to 
the  trade  as  well  as  to  themselves. 
Service  areas  will  in  all  cases  be  in¬ 
creased,  shadows  and  ghosts  will  be 
reduced,  and  orientation  of  receiv¬ 
ing  antennas  made  very  simple  in¬ 
deed  in  a  market  containing  more 
than  15,000,000  people.  Location 
of  transmitters  high  up  in  the 


building  itself,  near  the  antennas, 
permits  the  use  of  short  transmis¬ 
sion  lines  and  other  innovations  re¬ 
sulting  in  important  operating 
economies. 

Men,  Money  and  Motivation 

Leasing  exclusive  television 
broadcasting  privileges  since  1931, 
the  National  Broadcasting  Com¬ 
pany  (WNBT)  early  in  1960  agreed 
with  Empire  State,  Inc.  that  the 
building’s  unique  facilities  should 
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Five  stations  will  operate  into  their  own  individual  arrays  coaxially  mounted  on  a  222- 
foot  structure  atop  New  York’s  1,250-foot  Empire  State  Building.  Common-point  sig¬ 
nal  source  and  comparative  freedom  from  shadows  and  ghosts  benefits  broadcasters, 
trade  and  public.  Substantial  antenna  gains  are  obtained  without  detrimental  interaction 


By  FRANK  0.  KEAR 

Conaulting  Engineer 
Rear  d  Kennedg 
Washington,  D.  C. 


and  0.  B.  HANSON 

Vice  President  and  Chief  Knoinrer 
National  Broadcasting  Co.,  Inc. 
New  York,  N.  Y. 


be  made  available  to  other  com¬ 
panies.  Applications  for  antenna 
and  transmitter  space  were  received 
during  the  year  from  American 
Broadcasting  (WJZ-TV),  WPIX, 
Inc.,  Columbia  Broadcasting 
(WCBS-TV)  and  Allen  B.  DuMont 
(WABD)  in  this  order. 

Overall  responsibility  for  the  de¬ 
sign,  construction,  er^tion  and 
proper  initial  operation  of  the  re¬ 
quired  multiple-antenna  structure 
was  placed  in  the  hands  of  a  re¬ 
freshingly  small  committee  *  con- 
si.sting  of  the  two  authors,  who 
were  authorized  to  consult  Shreve, 
Lamb  &  Harmon  on  architectural 
problems,  Edwards  &  Hjorth  on 
structural.  Radio  Corporation  of 
America  on  electronic  and  Starrett 
Brothers  &  Eken  on  general  con¬ 
tracting  problems.  The  committee 
developed  preliminary  specifications 
and  RCA,  employing  Wayne 
Masters  of  Ohio  State  University 
as  a  consultant,  contracted  to  check 
the  electronic  aspects  experiment¬ 
ally,  recommend  revisions  where 
experience  with  mock-ups  indicated 
their  desirability  and  perform  final 
on-location  tests  for  antenna  gain, 
pattern  circularity  and  mutual 
coupling.  Mock-up  tests  are  still  in 
progress. 

The  cest  of  the  entire  structure, 
the  mast,  antennas,  transmission 
lines  and  associated  fixtures  will 
be  approximately  $850,000.  Empire 
State  itself  paid  $250,000  of  this 
total  for  the  mast  and  necessary 
building  reinforcement  and  shares 
antenna  design,  development  and 
test  expense  with  its  five  television 
tenants.  The  stations  pay  for  fab¬ 
rication,  installation  and  adjust- 

*  Bruce  S.  Old.  On  the  Mathematics  of 
<'ommlttee».  Boards,  and  Panels,  Scieut. 
.\fonth.,  August  194H. 


ment  of  their  own  antennas  and 
transmission  lines. 

Major  Technical  Consideratiens 

Winds  above  90  mph  have  been 
recorded  at  the  top  of  the  mid- 
Manhattan  skyscraper  and  the  roof 
area  upon  which  an  antenna-loaded 
rectangular  mast  topped  by  a  simi¬ 
larly  cluttered  steel  pole  can  be 
mounted  is  limited.  These  two 
factors,  primarily,  determined  the 
maximum  safe  height  of  the  struc¬ 
ture. 

Mast  height  determined  the  total 
number  of  vertically  stacked  an¬ 
tenna  elements  that  could  be  accom¬ 
modated  and  the  desire  for  approxi¬ 
mately  equal  overall  antenna-sys¬ 
tem  gains  dictated  the  number  of 
bays  allocated  to  each  station. 


Physical  considerations  indicated 
that  five  systems,  each  providing  an 
overall  power  gain  of  about  four, 
could  be  accommodated  and  this 
figure  will  probably  be  bettered  in 
actual  practice  despite  the  different 
transmission-line  lengths  and  oper¬ 
ating  frequencies.  Aside  from 
the  impracticability  of  obtaining 
greater  gain  by  further  extending 
the  height  of  the  mast  and  install¬ 
ing  additional  bays,  calculations  on 
more  highly  directive  arrays  oper¬ 
ated  1,472  feet  above  street  level 
disclosed  that  in  all  likelihood  the 
resulting  decrea.se  in  vertical  radia¬ 
tion  component  would  create  a 
shadow  area  withia  a  radius  of  a 
mile  or  more  of  the  building,  in  a 
heavily  populated  area. 

Some  departure  from  optimum 


Looking  northaaat  orat  MaokaUaa  toward  Long  Island.  WCBS-TV  a<  prsasnt  opsrotss 
from  Ihs  Chrysisr  Building,  tho  tpiks  oi  which  is  visibio  lust  to  ths  toil  oi  Ihs  con¬ 
struction  worksr.  whils  WPIX  usos  a  most  on  Ihs  DaUj  Nows  Building  soon  lust  to 
Ihs  right 
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the  ratio  of  power  received  to  power 
transmitted : 


Pr  /  X  Y  Gr  Or  {El/EuY 
Pr  "  \  4t  /  n.  fv  fi*’  1  +  (^El/ErY 

where 


A  compUrad  array  U  iMted  for  gain  and  dlroctlTity  at  Modlord 
Airport  noar  Comdan,  Naw  lartay 


Tha  bays  ara  astarablad  around  a  mock-up  of  Oio  moat  taction 
upon  which  thay  ora  aaentualiy  to  ba  inttallad 


X  =>  wavelenftb 

Or,  Gm  ~  direetivitiet  of  transmitting  and 
rocttvinc  bays  in  each  other's  direc¬ 
tion  and  at  each  other's  (requeocy 
retire  to  an  isotrope 

nt,  n,  ^  number  of  hays  in  the  transmittioK 
i^d  rereivinit  antmnas 

El,  Em  =  riaht  and  left-hand  components  of  an 
elUptically  polarised  ware 

H  =:  distance  between  centers  of  the 

adjacent  bays  of  the  two  antennas, 
in  wavelenitths 


Eo»t-WMt  •Umants  of  a  tuporooln  anaj 


circularity  of  individual  antenna 
radiation  patterns  was  anticipated 
as  a  possible  effect  of  other  closely 
adjacent  antennas  and  setbacks  in 
the  mast,  which  decreases  in  size 
between  the  base  and  the  top.  This 
has  not  materialized  in  tests,  and 
noncircularities  of  horizontal  pat¬ 
tern  are  in  no  instance  expected  to 
be  greater  than  2  db  from  the  mean 
value  for  the  video  signal. 

Mutual  coupling  between  anten¬ 
nas,  the  possibility  that  one  might 
pump  inordinate  amounts  of  r-f 
into  others,  was  an  early  design 
consideration.  Two  items  in  an 
otherwise  lean  larder  of  technical 
experience  provided  the  an.swer: 
first,  the  fact  that  existing  television 
transmitters  function  satisfactorilj’ 
when  video  and  audio  signals  are 
decoupled  by  20  db  or  more  and,  sec¬ 
ond,  the  fact  that  horizontally 
directive  and  coaxially  mounted 
antennas  on  the  crowded  “i.slands” 
of  aircraft  carriers  exhibit  remark¬ 
ably  little  tendency  to  interact  due 
to  their  small  vertical  radiation 


ora  tMtad  for  tarmlnatton  at  Comdan 


component.  Adjacent  bays  of  the 
various  Empire  State  antennas  are 
being  mounted  a  noncritical  dist¬ 
ance  of  about  one-half  wavelength 
apart  and  decoupling  between  any 
two  at  video-transmitter  funda¬ 
mental  frequencies  will  be  held  to 
26  db  or  better  without  employing 
special  isolation  tricks.  There  are 
no  shields  or  other  gimmicks  be¬ 
tween  adjacent  arrays.  Coupling 
at  harmonic  frequencies  is  of  sec¬ 
ondary  order  and  inconsequential; 
conventional  filters  are  used  at  the 
output  of  final  amplifiers  in  any 
event  where  appreciable  radiation 
at  some  multiple  of  the  fundamental 
might  prove  generally  troublesome. 

For  those  who  wish  to  pursue  the 
subject  of  mutual  coupling  further, 
a  study  undertaken  by  RCA  during 
preliminary  design  stages  of  the 
job  will  be  of  interest.  It  produced 
a  mathematical  expre.ssion  for 
predicting  the  amount  of  power  re¬ 
ceived  on  one  tv  broadcasting  an¬ 
tenna  from  another  mounted  coax¬ 
ially  on  the  same  mast,  expressed  as 


It  is  a.ssumed  that  first-order 
coupling  occurs  between  the  two  ad¬ 
jacent  bays  only,  that  inverse- 
distance-squared  laws  hold,  that 
each  element  of  each  antenna  is  per¬ 
fectly  matched  to  its  feed  line  at 
the  frequency  of  the  transmitting 
antenna,  and  that  all  feed  lines  of 
each  antenna  are  effectively  in 
parallel  at  a  common  junction  point 
for  that  antenna.  In  practice,  the 
fact  that  individual  elements  of  a 
transmitting  array  do  not  match 
their  branch  lines  at  the  frequen¬ 
cies  of  other  nearby  transmitting 
antennas  provides  additional  isola¬ 
tion.  Also,  any  coupling  between 
bays  other  than  adjacent  ones  acts 
in  a  favorable  direction,  since  it 
tends  to  increase  the  random  nature 
of  pha.se  amplitudes  of  received  sig¬ 
nals  on  the  various  individual 
antenna  elements. 

Calculations  using  this  formula 
indicated  that  the  degree  of  isola¬ 
tion  required  would  be  attained  by 
the  proposed  configuration.  Subse¬ 
quent  measurements  proved  the  cal¬ 
culations  to  be  substantially  correct. 

Individual  Antenna  Details 

In  solving  the  problem  of  accom¬ 
modating  a  maximum  number  of 
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their  users  will  install  simple 
stand-by  antennas  on  the  building's 
tower  parapet. 

Columbia’s  video  transmitter  is 
located  on  the  83rd  floor  and  feeds 
its  antenna  through  275  feet  of  line, 
DuMont  is  on  the  82nd  operating 
into  338  feet,  American  on  86  with 
324  feet,  FIX  on  81  with  405  and 
National  puts  its  energy  into  a  386- 
foot-long  line  from  the  85th  floor. 
All  transmitters  are  rated  at  5  kw ; 


television  antennas  on  a  structure  I 
the  dimensions  of  which  were  de-  I 
termined  by  mechanical  load  con-  1 
siderations,  while  at  the  same  time 
employing  previously  developed  an¬ 
tennas,  it  was  determined  that  the 
topmost  antenna  should  be  one  of 
the  familiar  superturnstile  types. 
The  four  lower  arrays  are  to  be  of 
the  relatively  new  supergain  or 
“ladder”  type,  each  of  their  bays 
consisting  of  four  broad-band  hori¬ 
zontal  dipoles  backed  up  by  inflnite- 
screen  reflectors  0.3-wavelength 
away  and  arranged  around  the 
sides  of  the  tower.  There  are  five 
bays  spaced  0.77-wavelength  apart 
for  the  lower-frequency  channels 
and  si.v  bays  spaced  0.8-wavelength 
apart  for  the  higher  channels.  The 
increase  in  the  number  of  bays  for 
the  higher-frequency  channels  off¬ 
sets,  by  providing  increased  an¬ 
tenna  gain,  the  additional  trans¬ 
mission-line  loss  at  the  higher  fre¬ 
quencies.  The  resulting  effective 
gain  determined  at  the  tran.smitter 
source  is  substantially  the  same 
for  all  channels.  Electric  heating 
elements  are  incorporated  in  all 
antennas. 

Video  and  audio  signals  are  di- 
plexed  on  all  five  antennas,  WCBS- 
TV  and  WABD  avoiding  detri¬ 
mental  interaction  between  their 
picture  and  sound  transmitters  by 
using  dual-bridge  diplexers,  gas- 
filled  single  coaxial  lines  between 
equipment  and  mast  and  power¬ 
equalizing  bridges  up  at  the  junc¬ 
tion  boxes  for  their  respective  bays. 
WJZ-TV,  WPIX  and  WNBT  em¬ 
ploy  conventional  bridge  diplexers 
with  two  lines  each  between  trans¬ 
mitters  and  antenna-array  junction 
boxes  to  accomplish  the  required 
balance.  Transmitter-to-array  lines 
are  3il  inches  in  diameter  except  in 
the  case  of  WPIX,  which  uses  a 
6i-inch  line.  The  vswr  is  1.1  or 
better  over  each  visual  band  and  1.5 
or  better  over  each  aural.  All  phas¬ 
ing  and  feed  lines  between  junction 
boxes  and  individual  antenna  ele¬ 
ments  or  bays  are  to  be  RG-35/U 
flexible  solid-dielectric  coaxial  cable, 
or  similar  special  cable. 

Because  of  the  manner  in  which 
the  Channel-2  and  Channel-5  arrays 
are  connected  for  diplexing  with  a 
single  coaxial-line  feed,  it  is  possi¬ 
ble  to  isolate  portions  of  these  ar¬ 
rays  in  the  event  of  failure  of  com¬ 
ponents,  or  for  normal  servicing. 
Coaxial  switching  is  provided  at  the 


transmitter  room  so  that  power  can 
be  fed  to  the  two  top  bays,  the  three 
bottom  bays  or  all  five  bays,  as  de¬ 
sired.  The  switching  is  designed  so 
that  power  normally  fed  to  the  sec¬ 
tion  to  be  isolated  can  be  diverted 
to  an  equivalent  dummy  load  and  so 
maintain  a  constant  load  on  the 
transmitter  and  avoid  overloading 
of  the  feed  lines  when  operating  at 
maximum  power.  This  is  not  true 
of  the  three  top  arrays,  so  two  of 
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A  compUtad  anoy  U  tMted  for  qoin  and  diroctlTity  at  Modlord 
Airport,  noar  Camden,  New  Jersey 


The  bays  are  assembled  around  a  mock-up  of  the  most  section 
upon  which  they  ore  eTenlually  to  be  installed 


East-west  elements  of  a  snperqaln  array  are  tested  for  termination  at  Camden 


circularity  of  individual  antenna 
radiation  patterns  was  anticipated- 
as  a  possible  effect  of  other  closely 
adjacent  antennas  and  setbacks  in 
the  mast,  which  decreases  in  size 
between  the  base  and  the  top.  This 
has  not  materialized  in  tests,  and 
noncircularities  of  horizontal  pat¬ 
tern  are  in  no  instance  expected  to 
be  greater  than  2  db  from  the  mean 
value  for  the  video  signal. 

Mutual  coupling  between  anten¬ 
nas,  the  possibility  that  one  might 
pump  inordinate  amounts  of  r-f 
into  others,  was  an  early  design 
consideration.  Two  items  in  an 
otherwise  lean  larder  of  technical 
experience  provided  the  answer; 
first,  the  fact  that  existing  television 
transmitters  function  satisfactorily 
when  video  and  audio  signals  are 
decoupled  by  20  db  or  more  and,  sec¬ 
ond,  the  fact  that  horizontally 
directive  and  coaxially  mounted 
antennas  on  the  crowded  “islands” 
of  aircraft  carriers  exhibit  remark¬ 
ably  little  tendency  to  interact  due 
to  their  small  vertical  radiation 


component.  Adjacent  bays  of  the 
various  Empire  State  antennas  are 
being  mounted  a  noncritical  dist¬ 
ance  of  about  one-half  wavelength 
apart  and  decoupling  between  any 
two  at  video-transmitter  funda¬ 
mental  frequencies  will  be  held  to 
26  db  or  better  without  employing 
special  isolation  tricks.  There  are 
no  shields  or  other  gimmicks  be¬ 
tween  adjacent  arrays.  Coupling 
at  harmonic  frequencies  is  of  sec¬ 
ondary  order  and  inconsequential; 
conventional  filters  are  used  at  the 
output  of  final  amplifiers  in  any 
event  where  appreciable  radiation 
at  some  multiple  of  the  fundamental 
might  prove  generally  troublesome. 

For  those  who  wish  to  pursue  the 
subject  of  mutual  coupling  further, 
a  study  undertaken  by  RCA  during 
preliminary  design  stages  of  the 
job  will  be  of  interest.  It  produced 
a  mathematical  expression  for 
predicting  the  amount  of  power  re¬ 
ceived  on  one  tv  broadcasting  an¬ 
tenna  from  another  mounted  coax¬ 
ially  on  the  same  mast,  expressed  as 


the  ratio  of  power  received  to  power 
transmitted : 

Ph  /  X  Y  Gt^s  (EUEkY 
Pr  "  V  4t  /  n,  n,  ««■  1  -f  (El/Er)^ 

where 

X  =3  waveleni^h 

Or.  Gg  =  directivities  of  transmitting  and 
recttving  bays  in  each  other's  direo> 
tion  and  at  each  other’s  frequency 
rriative  to  an  isotrope 

nt.  nr  =  number  of  hays  in  the  transmittins 
^d  receiving  antennas 

El,  Em  =  right  and  left-hand  components  of  an 
elliptically  polarised  wave 
R  =  distance  between  centers  of  the 

adjacent  bays  of  the  two  antennas, 
in  wavelengths 

It  is  assumed  that  first-order 
coupling  occurs  between  the  two  ad¬ 
jacent  bays  only,  that  inverse- 
distance-squared  laws  hold,  that 
each  element  of  each  antenna  is  per¬ 
fectly  matched  to  its  feed  line  at 
the  frequency  of  the  transmitting 
antenna,  and  that  all  feed  lines  of 
each  antenna  are  effectively  in 
parallel  at  a  common  junction  point 
for  that  antenna.  In  practice,  the 
fact  that  individual  elements  of  a 
transmitting  array  do  not  match 
their  branch  lines  at  the  frequen¬ 
cies  of  other  nearby  tran.smitting 
antennas  provides  additional  isola¬ 
tion.  Also,  any  coupling  between 
bays  other  than  adjacent  ones  acts 
in  a  favorable  direction,  since  it 
tends  to  increase  the  random  nature 
of  phase  amplitudes  of  received  sig¬ 
nals  on  the  various  individual 
antenna  elements. 

Calculations  using  this  formula 
indicated  that  the  degree  of  isola¬ 
tion  required  would  be  attained  by 
the  proposed  configuration.  Subse¬ 
quent  measurements  proved  the  cal¬ 
culations  to  be  substantially  correct. 

Indhfidual  Antenna  Details 

In  solving  the  problem  of  accom¬ 
modating  a  maximum  number  of 
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television  antennas  on  a  structure 
the  dimensions  of  which  were  de¬ 
termined  by  mechanical  load  con¬ 
siderations,  while  at  the  same  time 
employing  previously  developed  an¬ 
tennas,  it  was  determined  that  the 
topmost  antenna  should  be  one  of 
the  familiar  superturnstile  types. 
The  four  lower  arrays  are  to  be  of 
the  relatively  new  supergain  or 
“ladder”  type,  each  of  their  bays 
consisting  of  four  broad-band  hori¬ 
zontal  dipoles  backed  up  by  infinite- 
screen  reflectors  0.3-wavelength 
away  and  arranged  around  the 
sides  of  the  tower.  There  are  five 
bays  spaced  0.77-wavelength  apart 
for  the  lower-frequency  channels 
and  six  bays  spaced  0.8-wavelength 
apart  for  the  higher  channels.  The 
increase  in  the  number  of  bays  for 
the  higher-frequency  channels  off¬ 
sets,  by  providing  increased  an¬ 
tenna  gain,  the  additional  trans- 
mission-line  loss  at  the  higher  fre¬ 
quencies.  The  resulting  effective 
gain  determined  at  the  tran.smitter 
source  is  substantially  the  same 
for  all  channels.  Electric  heating 
elements  are  incorporated  in  all 
antennas. 

Video  and  audio  signals  are  di- 
plexed  on  all  five  antennas,  WCBS- 
TV  and  WABD  avoiding  detri¬ 
mental  interaction  between  their 
picture  and  sound  transmitters  by 
using  dual-bridge  diplexers,  gas- 
filled  single  coaxial  lines  between 
equipment  and  mast  and  power¬ 
equalizing  bridges  up  at  the  junc¬ 
tion  boxes  for  their  respective  bays. 
WJZ-TV,  WPIX  and  WNBT  em¬ 
ploy  conventional  bridge  diplexers 
with  two  lines  each  between  trans¬ 
mitters  and  antenna-array  junction 
boxes  to  accomplish  the  required 
balance.  Transmitter-to-array  lines 
are  3ji  inches  in  diameter  except  in 
the  case  of  WPIX,  which  uses  a 
6i-inch  line.  The  vswr  is  1.1  or 
better  over  each  visual  band  and  1.5 
or  better  over  each  aural.  All  phas¬ 
ing  and  feed  lines  between  junction 
boxes  and  individual  antenna  ele¬ 
ments  or  bays  are  to  be  RG-35Aj 
flexible  solid-dielectric  coaxial  cable, 
or  similar  special  cable. 

Because  of  the  manner  in  which 
the  Channel-2  and  Channel-5  arrays 
are  connected  for  diplexing  with  a 
single  coaxial-line  feed,  it  is  possi¬ 
ble  to  isolate  portions  of  these  ar¬ 
rays  in  the  event  of  failure  of  com¬ 
ponents,  or  for  normal  servicing. 
Coaxial  .switching  is  provided  at  the 


transmitter  room  so  that  power  can 
be  fed  to  the  two  top  bays,  the  three 
bottom  bays  or  all  five  bays,  as  de¬ 
sired.  The  switching  is  designed  so 
that  power  normally  fed  to  the  sec¬ 
tion  to  be  isolated  can  be  diverted 
to  an  equivalent  dummy  load  and  so 
maintain  a  constant  load  on  the 
transmitter  and  avoid  overloading 
of  the  feed  lines  when  operating  at 
maximum  power.  This  is  not  true 
of  the  three  top  arrays,  so  two  of 


their  users  will  install  simple 
stand-by  antennas  on  the  building’s 
tower  parapet. 

Columbia’s  video  transmitter  is 
located  on  the  83rd  floor  and  feeds 
its  antenna  through  275  feet  of  line, 
DuMont  is  on  the  82nd  operating 
into  338  feet,  American  on  85  with 
324  feet,  PIX  on  81  with  405  and 
National  puts  its  energy  into  a  386- 
foot-long  line  from  the  85th  floor. 
All  transmitters  are  rated  at  5  kw; 


Shadows  and  ghosts  oxporioncsd  by  WPIX  duo  to  noarby  higbor  buUdbigB  boioro 
its  moTO  to  Empiro  Stoto 


latoroctlon  botwson  two  dlpolss  tunod  to  osactly  tbo  somo  iroqnoncy.  This  conditioa 
doos  not  opply  in  multtpio-transmitting^tnichiio  proctico  and  isolation  ol  26  db  or 
mors  is  roodily  obtoinod 
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WNBT't  old  4H-ton  polo  was  tole- 
scopod  Into  ths  lowor,  cut  up  and  low- 
orod  bonoath  buUdInq  eloTotocs.  Now 
■tool  como  up  tho  samo  way 


Tomporary  antonnas  woro  oroctod  ior 
WNBT  dolt)  and  WIZ-TV  (riqht).  Con- 
contric  work  platiomu  proTidod  an  as- 
■ombly  point  ior  motoriaU 


A  scaiiold  encircling  tho  mast  wont 
along  os  S7  tons  oi  stool  capoblo  oi 
withstanding  at  loost  110  mph  oi  wind 
prossuro  moTod  skyward 


Socond  soction  was  assembled  much 
like  the  iirsL  while  tho  third  was  par¬ 
tially  assomblod  below.  Painting 
started  at  this  stogo 


Tho  iirst  mast  section  was  assomblod 
piece  by  piece  as  it  rose  with  tho  aid  oi 
tho  movable  scaiiold  and  a  small  but 
sturdy  crone 


End  oi  stooL  insoiar  as  tho  mast  is  con- 
comod.  WNBT's  polo  is  to  bo  raised 
in  one  piece  and  superturnstilo  ele¬ 
ments  installed  later 


Columbia,  American  and  National 
have,  in  fact,  already  installed 
simple  antennas  for  their  respective 
local  frequency-modulation  stations 
in  such  positions  without  ill  effect 
on  television  transmissions. 

Arrays  for  uhf  theatre  television, 
should  this  service  materialize, 
would  be  installed  around  the  build¬ 
ing  tower,  rather  than  on  the  mast. 
AT  &  T’s  microwave-relay  receiv¬ 
ing  antennas  remain  undisturbed 
on  the  balcony  just  below  the  tower. 

Approaching  technical  perfec¬ 
tion,  with  outstanding  advantages 
for  broadcasters,  the  trade  and  the 
public  alike.  Empire  State’s  new 
skyhook  will  undoubtedly  inspire 
other  cities  to  erect  similar  tele¬ 
vision  totem  poles. 


frequency  and  additional  transmis¬ 
sion-line  bridging  installed  to 
achieve  the  required  isolation.  Fil¬ 
ters  having  some  slight  insertion 
loss  might  also  be  involved.  Main 
coaxial  lines  were  designed  to 
handle  100  kw  of  effective  radiated 
power.  The  RG-35/U  cable,  how¬ 
ever,  must  work  near  its  safe  limit 
so  any  material  increases  in  power 
require  the  development  of  new 
cable  or  techniques  for  this  highly 
specialized  application.  The  perfect 
solution  is  proving  evasive. 

If  FCC  licenses  uhf  television  sta¬ 
tions  in  New  York  City  it  will  prob¬ 
ably  be  possible  to  accommodate 
several  antennas  required  for  such 
service  between  present  vhf  anten¬ 
nas  on  the  mast  and  on  the  pole. 


but  actual  power  output  has  not  yet 
been  determined  because  of  feed 
problems  and  uncertainty  as  to 
FCC  standards. 

Other  Important  Facilities 

While  no  actual  tests  have  yet 
been  made,  there  appears  to  be  no 
technical  reason  why  two  or  more 
television  transmitters  operating 
on  closely  related  channels  cannot 
use  the  same  antenna.  Thus  a 
Channel-13  station  might  share  the 
array  for  Channel  11  (WATV, 
at  pre.sent  operating  in  nearby 
Newark.  N.  J.,  is  already  negoti¬ 
ating  along  these  lines).  The 
affected  arrays  could  readily  be 
retuned  by  means  of  available 
stubs  to  a  satisfactory  compromise 
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FIG.  1 — Botlnf  ciuTM  lor  Iho  tour  lUos  oi  woldor  Ignitroiu.  ioc  220-Tolt  mitIco  (Mt)  oad  440-toIi  sorrico  (riflit).  Poiconl  duly  lo 
compulod  from  ratio  oi  on-ttmo  lo  on-plaa-oU  timo.  prooldod  Iho  OD-phio-oU  dno  is  qrootor  than  tho  aroragioa  dm#  opocUlod  lor 
tho  tlM  of  tub#  In  oso;  U  It  lo  not.  poreont  duty  la  computed  from  ratio  of  on  dmo  to  ororaqlnv  Hum 

Load  Sharer 
for  Welder  Ignitrons 

Flip-flop  thyratroii  circuit  transfers  the  welding  load  automatically  from  one  pair  of 
ignitrons  to  another  every  two  seconds.  This  reduces  duty  cycle  per  tube,  jiermitting  use 
of  a  given  welder  for  a  heavier  weld  or  a  longer  time  than  was  originally  specified 


IN  A  HEAVY-DUTY  electronic  weld¬ 
ing  control,  the  ignitron  tubes 
may  be  easily  overloaded  when  the 
welding  machine  is  used  for  a  heav¬ 
ier  weld  or  a  longer  time  than  first 
intended.  Figure  1  shows  the  rat¬ 
ing  curves  for  each  of  the  four  sizes 
of  welder  ignitrons,  with  size  A 
being  the  smallest  and  size  D  the 
largest.  At  220  volts  (left-hand 
chart)  these  tubes  often  may  carry 
greater  current  than  at  440  volts 
(right-hand  chart).  However,  when 
operating  continuously  (at  100-per¬ 
cent  duty,  shown  at  right-hand  edge 
of  each  chart)  the  tubes  have  the 
same  rating  at  both  voltages.  Size- 

This  article  Is  based  on  material  In  a  book 
by  the  author*  “Blectronic  Motor  and 
Welder  Controls,’*  soon  to  be  published  by 
McGraw-Hill  Book  Co. 


By  GEORGE  M.  CHUTE 

Application  Engineer 
Apparatus  Dept. 

General  Electric  Company 
Detroit,  Michigan 


D  ignitrons  are  the  largest  now 
available  for  welding  service. 

Figure  1  shows  that  a  pair  of 
size-B  ignitrons  may  carry  130 
amperes  continuously  at  220  volts. 
At  30-percent  duty  at  220  volts, 
however,  the  current  that  can  be 
handled  increases  to  400  amperes. 
In  60-cycle  service,  for  example,  this 
400-ampere  current  may  flow  to 
make  two  9-cycle  welds  per  second 
or  120  welds  per  minute.  Here  cur¬ 
rent  flows  18  cycles  out  of  each  60 
cycles,  which  is  30-percent  duty. 

These  same  tubes  must  not  be  ex¬ 


pected  to  carry  a  400-ampere  cur¬ 
rent  for  a  weld  9  seconds  long,  twice 
per  minute,  even  though  the  duty 
cycle  still  is  30  percent.  The  reason 
for  this  is  that  the  rated  averaging 
time  for  size-B  tubes  is  18  sec  at 
220  volts. 

For  size-B  tubes  at  220  volts,  the 
operation  must  be  figured  within  a 
total  time  not  greater  than  18  sec. 
Since  a  9-sec  weld  is  50  percent  of 
18  sec,  these  tubes  are  working  at 
50-percent  duty;  here  Fig.  1  shows 
250  amperes  as  the  highest  load. 
Similarly,  in  a  440-volt  circuit,  the 
operation  of  these  same  tubes  must 
be  figured  within  9  sec.  If  a  single 
weld  is  9  sec  long,  the  tubes  are 
working  during  the  whole  averag¬ 
ing  time,  or  at  100-percent  duty, 
and  their  load  should  be  only  130 
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Exompl*  oi  piM>-typ*  spot  welder  whole  capacity  con  be  increoied  by  adding  a 
ilip-ilop  load-ihoring  control  lo  that  the  duty  cycle  is  shared  by  two  pairs  oi 
ignitrons  each  operating  well  within  sole  limits 


amperes.  This  holds  true  even  if 
the  welder  rests  a  minute  or  an 
hour  between  w’lds. 

Now  let  us  see  if  size-C  tubes  will 
handle  this  400-ampere  load  for  a 
9-sec  weld.  At  220  volts  the  size-C 
averaging  time  is  14  sec.  Since  9 
sec  14  sec  is  about  65-percent 
duty,  Fig.  1  shows  that  nearly  500 
amperes  may  be  carried ;  size-C 
tubes  are  thus  large  enough  at  220 
volts. 

At  440  volts  the  size-C  averaging 
time  is  only  7.1  sec.  To  make  a  9- 
sec  weld,  the  tubes  are  firing  during 
the  whole  7.1  sec  so  they  are  work¬ 
ing  at  100-percent  duty.  Since  Fig. 
1  permits  only  330  amperes  of  load 
for  size-C  tubes  at  100-percent  duty, 
the  400-ampere  9-sec  weld  will  over¬ 
load  size-C  tubes  in  a  440-volt  cir¬ 
cuit.  Capabilities  of  other  sizes  of 
ignitrons  for  various  duty  cycles 
can  similarly  be  found  from  Fig.  1. 

IgniUon  Controls  for  Larger 
Loads 

If  a  new  welding  machine  will  re¬ 
quire  say  6,000  amperes  from  a  440- 


volt  supply  feeder.  Fig.  1  shows  this 
current  to  be  greater  than  size-D 
tubes  can  carry  even  at  very  low 
duty.  Nothing  is  gained  by  con¬ 
necting  together  several  pairs  of 
size-D  tubes  and  firing  them  all  at 
the  same  time.  Ignitrons  do  not  di¬ 
vide  the  total  current  in  the  man¬ 
ner  of  high-vacuum  tubes;  which¬ 
ever  ignitron  is  first  to  fire  will 
carry  the  whole  load,  sharing  none 
of  it  with  another  tube  in  parallel. 
Igmitrons  sometimes  may  divide 
large-current  loads  only  if  reactors 
are  added  in  their  anode  circuits. 

For  the  6,000-ampere  load,  it  is 
best  to  supply  two  separate  welding 
transformers,  each  controlled  by  its 
pair  of  ignitrons  carrying  3,000 
amperes  (at  less  than  18-percent 
duty,  from  Fig.  1).  The  secondary 
windings  of  these  two  transformers 
should  not  be  connected  together; 
their  sefparate  sets  of  electrodes 
should  not  be  close  together  where 
they  press  onto  a  single  piece  of 
work. 

Consider  another  heavy  welding 
load,  such  as  2,000  amperes  for  3.8 


sec  at  440  volts.  Here  size-D  tubes 
have  5.6-sec  averaging  time,  and 
they  would  be  working  at  3.8  sec.  -i- 
5.6  sec  or  68-percent  duty.  The 
tubes  are  badly  overloaded,  for  Fig. 

1  shows  that  size-D  tubes  must  not 
work  above  35-percent  duty  at  2,000 
amperes.  But  why  not  use  two 
pairs  of  size-D  tubes  arranged  so 
that  each  pair  carries  the  2,000 
amperes  for  half  of  the  weld  time, 
as  described  below?  In  this  way 
each  pair  of  tubes  works  1.9  sec 
5.6  sec  or  34-percent  duty;  this  is 
within  the  rating  of  size-D  tubes. 

Flip-Flop  Control 

A  separate  equipment  may  be 
added  to  two  ignitron  contactors 
and  a  single  heat  control,  so  as  to 
fire  the  tubes  of  each  contactor  in 
turn  for  about  2  sec  each.  In  this 
way  two  pairs  of  size-D  tubes  may 
share  the  heavy  load  of  the  preced¬ 
ing  example  by  dividing  the  weld 
time  between  them.  This  added 
control  includes  two  relays  which 
flip-flop  in  and  out  every  2  sec  dur¬ 
ing  the  entire  weld  time.  Relay  1 
connects  the  heat  control  to  the  first 
ignitor  circuit  so  as  to  fire  one  pair 
of  ignitrons;  2  sec  later,  relay  2 
connects  the  heat  control  to  the 
other  ignitor  circuit  so  as  to  fire 
two  other  ignitrons,  and  relay  1 
drops  out.  The  contacts  overlap,  so 
that  the  contacts  of  relay  2  close 
before  those  of  relay  1  open.  When 
these  contacts  operate  during  a  con¬ 
tinuous  weld,  current  flows  to  the 
welder  without  interruption. 

The  two  pairs  of  ignitrons  are 
connected  in  parallel  as  shown  at 
the  right  in  Fig.  2,  so  each  pair  in 
turn  passes  current  into  the  single 
large  welding  transformer  when  the 
tube  ignitor  circuits  are  com¬ 
pleted  by  the  relay  contacts.  The 
relay  coils  are  in  the  plate  circuits 
of  the  thyratrons  in  the  flip-flop 
control  circuit.  The  200-volt  d-c 
plate  voltage  is  applied  to  both 
tubes  continuously,  so  that  each  can 
fire  when  its  grid  permits.  When 
VTx  fires,  its  plate  current  pulls  in 
relay  1,  closing  the  contacts  that 
fire  ignitrons  VT,  and  VT,.  When 
FTi  is  conducting,  its  anode  is 
about  15  volts  more  positive  than 
its  cathode. 

When  plate  voltage  is  applied  to 
the  flip-flop  control,  FT,  fires  first 
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because  of  C..  Next  FT,  fires,  turn-  tial  at  B  drops  to  K  in  Fig.  3,  which  through  preventing  C  from  ris¬ 

ing  off  VTi.  These  tube  circuits  is  15  volts  above  the  cathode  (the  ing  higher. 

alternate  every  2  seconds,  as  de-  arc  drop),  and  C,  starts  discharg-  When  the  potential  of  point  C 
termined  by  the  sizes  of  C„  /?„  C.  ing.  Since  a  capacitor  cannot  lose  approaches  N  (cathode  potential) 
and  f{,.  This  timing  action  may  be  its  charge  instantly  (unless  during  its  rise  to -I- 15  v,  the  grid  of 
seen  in  Fig.  3,  which  shows  the  volt-  shorted),  this  charge  on  C.  forces  FT,  is  high  enough  to  fire  the  tube, 
age  wave  shapes  in  various  parts  of  the  potential  of  terminal  A  down  which  then  picks  up  relay  1.  At 
the  circuit.  from  -(-15  v  to  L  in  Fig.  3;  in  this  once  the  plate  of  FT,  is  pulled  down 

To  hold  the  operation  of  this  cir-  way  the  plate  of  FT,  is  driven  nega-  to  P,  so  the  charge  on  C,  now  forces 
cuit  sti’l  for  a  moment,  let  us  open  tive  long  enough  to  stop  the  plate  point  B  negative  to  Q  in  Fig.  3, 
the  plate  circuit  of  FT,,  right  at  the  current,  deionize  the  tube  and  per-  shutting  off  FT,  and  dropping  out 
tube.  In  this  condition,  corre-  mit  its  grid  to  regain  control.  At  relay  2.  This  time  the  charge  on 
sponding  to  the  start  of  the  curves  the  same  time  the  charge  on  C.  C,  forces  point  D  to  the  negative 
at  the  left  in  Fig.  3,  no  electrons  flow  forces  C  down  from  -i- 15  v  to  Af  in  potential  at  R,  so  FT,  will  not  refire 
through  f2,  so  point  £  is  at  -i-  200  v.  Fig.  3;  grid  current  in  FT,  stops  when  its  anode  quickly  returns  to 
Electrons  flow  from  the  cathode  to  and  the  grid  remains  negative  for  B-(-.  Capacitors  C.  and  C«  recharge, 
the  control  grid  of  FT,,  then  several  seconds.  Again  there  is  a  two-second  delay 

through  R,  and  R,  to  B+.  Since  This  high  negative  grid  voltage  while  C,  discharges  through  let- 

this  grid  is  positive,  FT,  is  firing  keeps  FT,  from  firing,  even  though  ting  point  D  rise  from  R  to  S.  At 
and  relay  1  is  picked  up.  Since  the  C,  quickly  recharges  (by  electrons  S,  FT,  fires  again,  picking  up  relay 
plate  of  FT,  is  only  15  volts  above  flowing  up  through  FT,  to  C,  and  2;  the  anode  of  FT,  drops  and  the 
its  cathode,  C,  has  a  high-voltage  from  the  other  terminal  of  C,  C,  charge  again  turns  off  FT,.  In 

charge  that  is  +  at  point  B.  through  fZ,  or  relay  coil  1  to  B-f-).  this  manner  thyratrons  FT,  and 

Point  C  is  also  about  15  volts  thereby  letting  the  plate  of  FT,  FT,  will  continue  to  fire  in  turn, 
above  the  cathode,  so  timing  capaci-  again  become  positive.  While  FT,  At  the  end  of  the  weld,  machine  con- 
tor  C.  is  charged  to  the  same  volt-  is  shut  off,  relay  1  is  of  course  trols  open  the  relay  connections  to 
age  as  C,.  The  10,000-ohm  resist-  dropped  out.  The  new  charge  on  B-(-  to  prevent  further  operation, 
ance  of  R,  is  very  small  compared  Ct  is  reversed ;  terminal  A  now  is  + 
with  the  6.2  meg  of  R„  so  voltage  and  B  is  — . 

drop  across  R,  is  negligible;  the  arc  The  contacts  of  relay  2  fire  igni- 
drop  holds  the  grid  of  FT,  about  15  trons  FT,  and  FT^  but  there  is  a 

volts  above  the  cathode.  Meanwhile,  time  delay  of  two  seconds  while  C. 

point  D  likewise  is  about  15  volts  loses  its  charge,  letting  point  C  rise 

above  the  cathode  of  FT„  so  both  gradually  from  Af  to  -f- 15  v  in  Fig. 

ends  of  C,  are  at  the  same  potential;  3.  As  C,  changes  its  charge,  elec- 

C,  has  no  charge.  The  grid  of  FT,  trons  flow  from  terminal  C  through 

is  positive,  so  this  tube  is  ready  to  R,  to  B-f.  The  potential  at  point 

fire  at  once  when  its  anode  circuit  C  rises  at  a  rate  set  by  the  RC  time 

is  reclosed.  constant  (B.  X  C.,  which  is  3.1 

Now  suppose  we  let  FT,  fire  (by  sec).  When  point  C  has  risen 

reclosing  its  plate  circuit) ;  relay  about  15  volts  above  the  cathode, 

2  then  picks  up.  At  once  the  poten-  grid  current  of  FT,  again  flows 


but  FT,  and  FT,  continue  to  fire 
at  2-sec  intervals  since  they  still 
get  plate  voltage  through  R,  and 
When  taking  turns  every  2  sec, 
size-D  ignitrons  may  be  overloaded 
during  a  higher-current  short-time 
weld  (such  as  3,500  amperes  at  440 
volts  flowing  for  li  sec,  once  every 
8  sec).  For  such  service,  the  flip- 
flop  control  may  be  furnished  with 
time-delay  action  of  only  i  second 
(or  20  cycles) ;  relays  1  and  2 
operate  several  times  each  second, 
firing  the  ignitrons  for  shorter 
periods  and  letting  them  rest  more 
often.  To  produce  this  faster  ac¬ 
tion,  C,  and  C.  are  changed  to  0.05 
nf,  while  R,  and  B,  are  increased  to 
FIG.  2 — Circuit  oi  thyratron  iUp-flop  control  circuit  ior  two  pain  oi  iqnitrons  10  meg. 


FIG.  i  -Voltage  wove  ihapes  at  points 
A,  B.  C  and  D  oi  ilip-llop  circuit  oi  Fig.  2 
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Exompl*  oi  prMS-typ*  gpot  waldgr  whose  copoclty  con  be  increased  by  oddlng  a 
fllP'ilop  load-sharing  control  so  that  the  duty  cycle  is  shared  by  two  pairs  oi 
ignitrons  each  operating  well  within  sale  limits 


amperes.  This  holds  true  even  if 
the  welder  rests  a  minute  or  an 
hour  between  welds. 

Now  let  us  see  if  size-C  tubes  will 
handle  this  400-ampere  load  for  a” 
9-sec  weld.  At  220  volts  the  size-C 
averaging  time  is  14  sec.  Since  9 
sec  -=-  14  sec  is  about  65-percent 
duty,  Fig.  1  shows  that  nearly  500 
amperes  may  be  carried;  size-C 
tubes  are  thus  large  enough  at  220 
volts. 

At  440  volts  the  size-C  averaging 
time  is  only  7.1  sec.  To  make  a  9- 
sec  weld,  the  tubes  are  firing  during 
the  whole  7.1  sec  so  they  are  work¬ 
ing  at  100-percent  duty.  Since  Fig. 
1  permits  only  330  amperes  of  load 
for  size-C  tubes  at  100-percent  duty, 
the  400-ampere  9-sec  weld  will  over¬ 
load  size-C  tubes  in  a  440-volt  cir¬ 
cuit.  Capabilities  of  other  sizes  of 
ignitrons  for  various  duty  cycles 
can  similarly  be  found  from  Fig.  1. 

Ignitron  Controls  tor  Larger 
Loads 

If  a  new  welding  machine  will  re¬ 
quire  say  6,000  amperes  from  a  440- 


volt  supply  feeder.  Fig.  1  shows  this 
current  to  be  greater  than  size-D 
tubes  can  carry  even  at  very  low 
duty.  Nothing  is  gained  by  con¬ 
necting  together  several  pairs  of 
size-D  tubes  and  firing  them  all  at 
the  same  time.  Ignitrons  do  not  di¬ 
vide  the  total  current  in  the  man¬ 
ner  of  high-vacuum  tubes;  which¬ 
ever  ignitron  is  first  to  fire  will 
carry  the  whole  load,  sharing  none 
of  it  with  another  tube  in  parallel. 
Ignitrons  sometimes  may  divide 
large-current  loads  only  if  reactors 
are  added  in  their  anode  circuits. 

For  the  6,000-ampere  load,  it  is 
best  to  supply  two  separate  welding 
transformers,  each  controlled  by  its 
pair  of  ignitrons  carrying  3,000 
amperes  (at  less  than  18-percent 
duty,  from  Fig.  1).  The  secondary 
windings  of  these  two  transformers 
should  not  be  connected  together; 
their  separate  sets  of  electrodes 
should  not  be  close  together  where 
they  press  onto  a  single  piece  of 
work. 

Consider  another  heavy  welding 
load,  such  as  2,000  amperes  for  3.8 


sec  at  440  volts.  Here  size-D  tubes 
have  5.6-sec  averaging  time,  and 
they  would  be  working  at  3.8  sec.  -r- 

6.6  sec  or  68-percent  duty.  The 
tubes  are  badly  overloaded,  for  Fig. 

1  shows  that  size-D  tubes  must  not 
work  above  35-percent  duty  at  2,000 
amperes.  But  why  not  use  two 
pairs  of  size-D  tubes  arranged  so 
that  each  pair  carries  the  2,000 
amperes  for  half  of  the  weld  time, 
as  described  below?  In  this  way 
each  pair  of  tubes  works  1.9  sec  -i- 

5.6  sec  or  34-percent  duty;  this  is 
within  the  rating  of  size-D  tubes. 

Flip-Flop  Control 

A  separate  equipment  may  be 
added  to  two  ignitron  contactors 
and  a  single  heat  control,  so  as  to 
fire  the  tubes  of  each  contactor  in 
turn  for  about  2  sec  each.  In  this 
way  two  pairs  of  size-D  tubes  may 
share  the  heavy  load  of  the  preced¬ 
ing  example  by  dividing  the  weld 
time  between  them.  This  added 
control  includes  two  relays  which 
flip-flop  in  and  out  every  2  sec  dur¬ 
ing  the  entire  weld  time.  Relay  1 
connects  the  heat  control  to  the  first 
ignitor  circuit  so  as  to  fire  one  pair 
of  ignitrons;  2  sec  later,  relay  2 
connects  the  heat  control  to  the 
other  ignitor  circuit  so  as  to  fire 
two  other  ignitrons,  and  relay  1 
drops  out.  The  contacts  overlap,  so 
that  the  contacts  of  relay  2  close 
before  those  of  relay  1  open.  When 
these  contacts  operate  during  a  con¬ 
tinuous  weld,  current  flows  to  the 
welder  without  interruption. 

The  two  pairs  of  ignitrons  are 
connected  in  parallel  as  shown  at 
the  right  in  Fig.  2,  so  each  pair  in 
turn  passes  current  into  the  single 
large  welding  transformer  when  the 
tube  ignitor  circuits  are  com¬ 
pleted  by  the  relay  contacts.  The 
relay  coils  are  in  the  plate  circuits 
of  the  thyratrons  in  the  flip-flop 
control  circuit.  The  200-volt  d-c 
plate  voltage  is  applied  to  both 
tubes  continuously,  so  that  each  can 
fire  when  its  grid  permits.  When 
VTt  fires,  its  plate  current  pulls  in 
relay  1,  closing  the  contacts  that 
fire  ignitrons  VT,  and  VT^  When 
VTi  is  conducting,  its  anode  is 
about  15  volts  more  positive  than 
its  cathode. 

When  plate  voltage  is  applied  to 
the  flip-flop  control,  VT,  fires  first 
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because  of  C,.  Next  VT,  fires,  turn¬ 
ing  off  Vr,.  These  tube  circuits 
alternate  every  2  seconds,  as  de¬ 
termined  by  the  sizes  of  C„  C, 
and  R,.  This  timing  action  may  be 
seen  in  Fig.  3,  which  shows  the  volt¬ 
age  wave  shapes  in  various  parts  of 
the  circuit. 

To  hold  the  operation  of  this  cir¬ 
cuit  still  for  a  moment,  let  us  open 
the  plate  circuit  of  VT„  right  at  the 
tube.  In  this  condition,  corre¬ 
sponding  to  the  start  of  the  curves 
at  the  left  in  Fig.  3,  no  electrons  flow 
through  R,  so  point  B  is  at  200  v. 
Electrons  flow  from  the  cathode  to 
the  control  grid  of  VT„  then 
through  R,  and  /?.  to  B+.  Since 
this  grid  is  positive,  FTi  is  firing 
and  relay  1  is  picked  up.  Since  the 
plate  of  VTi  is  only  15  volts  above 
its  cathode,  C,  has  a  high-voltage 
charge  that  is  -i-  at  point  B. 

Point  C  is  also  about  15  volts 
above  the  cathode,  so  timing  capaci¬ 
tor  Ci  is  charged  to  the  same  volt¬ 
age  as  Cf  The  10,000-ohm  resist¬ 
ance  of  Rt  is  very  small  compared 
with  the  6.2  meg  of  R„  so  voltage 
drop  across  R,  is  negligible ;  the  arc 
drop  holds  the  grid  of  VT,  about  15 
volts  above  the  cathode.  Meanwhile, 
point  D  likewise  is  about  15  volts 
above  the  cathode  of  VT^  so  both 
ends  of  C,  are  at  the  same  potential ; 
Cl  has  no  charge.  The  grid  of  VT, 
is  positive,  so  this  tube  is  ready  to 
fire  at  once  when  its  anode  circuit 
is  reclosed. 

Now  suppose  we  let  VT,  fire  (by 
reclosing  its  plate  circuit) ;  relay 
2  then  picks  up.  At  once  the  poten¬ 


tial  at  B  drops  to  K  in  Fig.  3,  which 
is  15  volts  above  the  cathode  (the 
arc  drop),  and  C,  starts  discharg¬ 
ing.  Since  a  capacitor  cannot  lose 
its  charge  instantly  (unless 
shorted),  this  charge  on  C,  forces 
the  potential  of  terminal  A  down 
from  +15  V  to  L  in  Fig.  3;  in  this 
way  the  plate  of  VT,  is  driven  nega¬ 
tive  long  enough  to  stop  the  plate 
current,  deionize  the  tube  and  per¬ 
mit  its  grid  to  regain  control.  At 
the  same  time  the  charge  on  C, 
forces  C  down  from  +15  v  to  M  in 
Fig.  3;  grid  current  in  VT,  stops 
and  the  grid  remains  negative  for 
several  seconds. 

This  high  negative  grid  voltage 
keeps  vr,  from  firing,  even  though 
C,  quickly  recharges  (by  electrons 
flowing  up  through  VT,  to  C,  and 
from  the  other  terminal  of  C, 
through  R,  or  relay  coil  1  to  B  +  ). 
thereby  letting  the  plate  of  VT, 
again  become  positive.  While  VT, 
is  shut  off,  relay  1  is  of  course 
dropped  out.  The  new  charge  on 
C,  is  reversed ;  terminal  A  now  is  + 
and  B  is  — . 

The  contacts  of  relay  2  Are  igni- 
trons  VT,  and  VT„  but  there  is  a 
time  delay  of  two  seconds  while  C, 
loses  its  charge,  letting  point  C  rise 
gradually  from  Af  to  +15  v  in  Fig. 
3.  As  C.  changes  its  charge,  elec¬ 
trons  flow  from  terminal  C  through 
R,  to  B+.  The  potential  at  point 
C  rises  at  a  rate  set  by  the  RC  time 
constant  (R,  X  C„  which  is  3.1 
sec).  When  point  C  has  risen 
about  15  volts  above  the  cathode, 
grid  current  of  VT,  again  flows 


through  R„  preventing  C  from  ris¬ 
ing  higher. 

When  the  potential  of  point  C 
approaches  N  (cathode  potential) 
during  its  rise  to  + 15  v,  the  grid  of 
vr,  is  high  enough  to  fire  the  tube, 
which  then  picks  up  relay  1.  At 
once  the  plate  of  VT,  is  pulled  down 
to  P,  so  the  charge  on  C,  now  forces 
point  B  negative  to  Q  in  Fig.  3, 
shutting  off  VT,  and  dropping  out 
relay  2.  This  time  the  charge  on 
Cl  forces  point  D  to  the  negative 
potential  at  R,  so  VT,  will  not  retire 
when  its  anode  quickly  returns  to 
B+.  Capacitors  C,  and  C.  recharge. 
Again  there  is  a  two-second  delay 
while  C,  discharges  through  R„  let¬ 
ting  point  D  rise  from  R  to  S.  At 
S,  VT,  fires  again,  picking  up  relay 
2;  the  anode  of  VT,  drops  and  the 
C,  charge  again  turns  off  VT,.  In 
this  manner  thyratrons  VT,  and 
VT,  will  continue  to  fire  in  turn. 
At  the  end  of  the  weld,  machine  con¬ 
trols  open  the  relay  connections  to 
B+  to  prevent  further  operation, 


riG.  Vollaqe  war*  thapM  at  points 
A.  B,  C  and  D  o<  llip-llop  circuit  oi  Fiq.  2 


but  VT,  and  VT,  continue  to  fire 
at  2-sec  intervals  since  they  still 
get  plate  voltage  through  R,  and 
When  taking  turns  every  2  se^ 
size-D  ignitrons  may  be  overloaded 
during  a  higher-current  short-time 
weld  (such  as  3,500  amperes  at  440 
volts  flowing  for  li  sec,  once  every 
8  sec).  For  such  service,  the  flip- 
flop  control  may  be  furnished  with 
time-delay  action  of  only  i  second 
(or  20  cycles);  relays  1  and  2 
operate  several  times  each  second, 
firing  the  ignitrons  for  shorter 
periods  and  letting  them  rest  more 
often.  To  produce  this  faster  ac¬ 
tion,  C,  and  C,  are  changed  to  0.05 
nt,  while  R,  and  R,  are  increased  to 
10  meg. 


FIG.  2 — Circuit  of  thyralron  iUp-flop  control  circuit  for  two  pain  oi  iqnitroni 
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Defense  Communications 

The  pattern  developing  for  the  largest  metropolis  in  the  U.S.  can  he  modified  for  appli¬ 
cation  to  smaller  cities  and  towns.  This  plan  for  establishing  emergency  essential  warning 
broadcasts  and  emergency  communications  facilities  makes  most  efficient  use  of  presently 

available  stations  and  equipments 


The  possible  dislocations  to 
what  is  generally  considered 
normal  metropolitan  life  are  many 
and  blow  with  an  exceedingly  warm 
breath  upon  the  neck  of  any  city 
dweller.  However,  the  occasional 
subway  tieup,  the  blockage  of  sub- 
fluvial  tunnels  and  the  rush-hour 
opening  of  a  drawbridge  are  as 
nothing  compared  to  the  fury  of 
modem  warfare  with  its  method¬ 
ical,  high-explosive  bombing. 

In  the  opinion  of  civilian  defense 
experts,  atomic  bombing  of  New 
York  City  would  result  in  incalcu¬ 
lable  destruction  and  loss  of  life. 
With  proper  warning  and  precau¬ 
tions,  together  with  an  organized 
followup  after  the  disaster,  upwards 
of  fifty  percent  of  the  possible  loss 
of  life  might  be  averted. 

There  are  many  facets  to  the 
problems  arising  from  a  major  dis-  - 
aster.  Our  particular  concern  is 
communications,  with  emphasis  on 
radio.  The  foremost  means  is  the 
telephone  system  that  hourly 
handles  many  thousands  of  calls. 
Normal  major  dislocations  to  this 
service  are  few,  owing  to  preventive 
maintenance,  alternate  emergency 
circuits,  stockpiles  of  materials  and 
a  nationwide  standardization  of 
equipment  and  operating  practice. 

Failure  of  the  telephone  system 
can  arise  by  accident  or  design 
when  too  many  calls  are  placed  for 
the  central  office  equipment  to 
handle.  As  a  classic  example,  when 
a  rear-end  collision  between  two 
Long  Island  Railroad  trains  oc¬ 
curred  Nov.  20, 1960,  with  78  people 
killed,  an  unprecedented  number  of 
calls  was  handled  by  the  Virginia  7 
exchange.  The  greatest  previous 
demand  upon  the  equipment  was 
40,000  calls  an  hour.  After  the 
rail  wreck,  calls  were  completed  at 


a  rate  of  82,000  an  hour.  During 
this  period,  many  subscribers  were 
unable  to  obtain  dial  tone — includ¬ 
ing  a  number  of  lines  assigned  to 
the  emergency  police  and  medical 
groups. 

If  the  telephone  system  were  to 
be  destroyed  or  sabotaged,  rela¬ 
tively  small  quantities  of  informa¬ 
tion  could  be  transmitted  in  mes¬ 
sage  services  employing  existing 
vhf  radiotelephone  equipment. 
Again,  the  example  of  what  oc¬ 
curred  after  the  Long  Island  wreck 
serves  as  a  warning  against  too 
great  dependence  upon  these  serv¬ 
ices.  The  frequencies  available  to 
all  citizens  for  common  carrier  and 
limited  common  carrier  radiotele¬ 
phone  service  in  and  around  New 
York  City  were  jammed  with  calls 
to  doctors  who  are  subscribers,  to 
the  exclusion  of  all  others. 

Broadcasts  of  information  to  the 
general  public  could  probably  be 
made  not  too  long  after  any  dis¬ 
aster.  Although  individual  receiv¬ 
ers  might  be  damaged  in  large  num¬ 
bers,  or,  more  probably,  commercial 
power  to  operate  the  receivers 
would  be  lacking,  community  re¬ 
ceivers  with  strategically  located 
loudspeakers  can  spread  accurate 
information  better  than  word  of 
mouth. 

Basie  System 

Although  the  exact  plans  can  not 
be  revealed,  the  general  block  dia¬ 
gram  (Fig.  1)  shows  the  essentials 
of  the  New  York  City  warning  sys¬ 
tem.  In  the  warning  phase.  Police 
Headquarters,  or  an  alternate  Head¬ 
quarters  already  established  outside 
the  heart  of  Manhattan,  will  send 
appropriate  warnings  not  only  to 
the  public  via  the  municipal  broad¬ 
casting  system  of  WNYC,  as  shown. 


but  also  to  the  various  fire  stations 
and  to  police  divisional  headquar¬ 
ters.  The  sirens  on  the  police  cars 
(now  muted  for  normal  traffic-clear¬ 
ing  use)  can  either  be  keyed  on  di¬ 
rectly  through  the  police  mobile 
radio  equipment  or  by  the  driver 
on  order.  Police  headquarters  will 
also  notify  all  strategic  city  officials 
so  that  they  can  assume  their  ap¬ 
pointed  tasks  in  the  defense  setup. 

Fortunately,  most  New  York  City 
a-m  radio  broadcast  transmitters 
are  located  out  of  the  center  of  the 
city.  In  many  cases  they  have 
auxiliary  power  plants.  The  f-m 
transmitters  are  not  so  favorably 
dispersed  and  most  of  them  have  no 
independent  power. 

The  city  has  planned  to  make 
available  a  relatively  large  number 
of  mobile  vhf  studio-transmitter 
link  equipments  that  can  be  used 
from  within  a  disaster  area  to  pro¬ 
gram  the  a-m  broadcast  stations 
that  are  generally  located  on  the 
periphery  of  the  city.  Such  means 
can  be  used  during  a  period  when 
destroyed  studio  facilities  and  tele¬ 
phone  lines  are  being  replaced. 

There  are  presently  three  tjrpes 
of  signals  employed  in  civilian 
defense.  The  YELLOW  is  a  con¬ 
fidential  warning  for  key  pers¬ 
onnel  and  may  be  followed  by 
the  WHITE  all-clear  signal.  The 
RED  signal,  acccompanied  by 
sounding  of  sirens,  is  the  first 
and  only  warning  received  by  the 
general  populace.  Owing  to  the 
swift  and  unknown  hazards  of  dis¬ 
aster  or  modem  warfare,  only  a 
very  short  time  may  elapse  between 
the  RED  and  the  eventual  disaster. 

Many  of  the  wire  connections 
shown  are  regularly  in  existence, 
others  have  been  installed  for  de¬ 
fense  purposes  and  are  already  in 
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in  New  York  City 


FIG.  1 — Block  diagnuii  to  ahow  Iho  iatoiconnoctlon  oi  woniinq  IocUMm  that  can  bo 
Mt  into  oporatton  irom  a  control  hoadqnortort 


FIG.  2 — Tontativo  plon  ior  controlUnq  a  largo  numbor  oi  nomrally  mutod  warning 
rocolTora  from  a  control  point  by  uso  oi  ultraoonic  tonos 


use  for  tests.  For  example,  at  a  other  program  material  to  the  vari- 
specihed  time  each  hour,  all  broad-  ous  broadcast  transmitters, 
cast  stations  now  receive  a  test  tone  Arrangements  are  being  com- 
from  the  control  room  of  WNYC  pleted  to  furnish  a  warning  tone  or 
and  WNYC-FM.  Each  broadcast  siren  recording  to  all  Muzak  and 
control  has  available  specially  Storecasting  controls  so  that  these 
marked  patch  cords  and,  if  so  di-  facilities  can  be  used  to  warn 
rected,  can  feed  this  test  tone  or  patrons  and  their  customers. 


Ultrasonic  tones  ranging  between 
15  and  35  kc  are  now  in  use  to  mute 
or  to  raise  the  gain  on  certain  types 
of  f-m  broadcast  receivers  on  buses 
and  in  stores.  Tentative  plans  are 
being  formulated  to  utilize  such 
receivers,  normally  muted,  together 
with  giant  loudspeakers.  A  record¬ 
ing  of  a  siren  played  at  the  WNYC 
studio  could  be  keyed  on  by  an 
ultrasonic  tone  or  combination  of 
tones  for  the  RED  warning. 

Central  Control 

The  manner  in  which  the  system 
would  be  operated  is  suggested  in 
Fig.  2.  The  warning  tone  sent  out 
from  the  central  transmitter  could 
be  used  to  shut  off  normal  program 
and  key  in  the  output  of  a  special 
receiver  tuned  to  the  central  sta¬ 
tion.  Retransmission  of  the  tone 
would  unlock  the  muted  receivers. 
These  tones  would  be  in  addition 
to  the  normal  tones  used  in  some 
cases  for  commercial  service.  The 
warning  tone  indicated  is  merely 
representative.  Although  this  sys¬ 
tem  is  technically  feasible,  it  has 
some  hazards.  A  saboteur  or  prank¬ 
ster  could*  spread  panic  by  gaining 
control  of  the  central  control  for 
even  a  few  seconds. 

The  means  of  emergency  com¬ 
munications  after  a  disaster  are 
still  in  a  formative  stage.  There  is 
the  possibility  that  the  military 
would  insist  upon  taking  over  all 
communications.  However,  since 
there  is  evolving  a  philosophy  that 
local  needs  must  be  met  locally,  it 
is  likely  that  the  local  civilian  de¬ 
fense  organizations  will  be  allowed 
to  solve  their  own  problems.  Only 
when  it  is  determined  that  opera¬ 
tion  of  transmitters  will  not  serve 
for  homing  missiles  and  aircraft 
will  the  answer  be  clear. 

Health,  welfare,  policing  and  sim¬ 
ilar  functions  will  each  have  their 
own  communications  needs.  These 
needs  will  probably  be  served,  in 
the  disaster  stage,  by  police,  taxi, 
public  service,  industrial  and  ama¬ 
teur  radio  working  together  under 
Red  Cross  or  Civilian  Defense 
authorization. 

The  kind  assistance  of  Seymour 
Siegel,  Director  of  the  Municipal 
Broadcasting  System  and  Director 
of  Civil  Defense  Communications, 
New  York  City,  is  gratefully 
acknowledged. — A.  A.  McK. 


ELECTRONICS  — february,  1951 


75 


ELECTRONIC  MUSIC 


By  L.  A.  MEACHAM 

Bell  Telephone  Laboratoriea,  /no. 
Murray  BiU,  N.  J. 

At  one  time  or  another,  every 
.musically  inclined  communi¬ 
cations  engineer  has  connected  a 
laboratory  oscillator  to  a  speaker 
and  twiddled  the  frequency  dial  to 
play  himself  a  tune.  But  did  any¬ 
one  ever  provide  four  people  with 
four  oscillators,  so  that  they  might 
play  like  a  barber-shop  quartet? 

Here  is  a  facet  of  electronics 
which  up  to  now,  so  far  as  the 
author  has  been  able  to  discover, 
has  been  left  unexplored.  The 
question  occurred  to  him  while 
searching  for  a  novelty  to  entertain 
members  of  a  glee  club  at  their  an¬ 
nual  party.  The  results  of  prelim¬ 
inary  research  (conducted  in  the 
author’s  cellar,  since  it  was  not  an 
official  company  project>  were  re¬ 
ceived  so  enthusiastically  that  im¬ 
proved  models  were  designed  (in 
the  same  cellar),  playing  tech¬ 
niques  were  improved,  and  concert 
experience  waji  obtained  before  sev¬ 
eral  surprised  and  delighted  audi-^ 
ences. 

The  present  state  of  the  art  is 
represented  by  the  “wobble  organ” 
described  in  this  article.  It  uses 
inexpensive  radio  parts,  and  offers 
interesting  possibilities  for  home 
recreation  of  the  participation  kind. 


FIG.  1 — The  wobble  organ  and  Iti  first  four  players;  Ann  Codington,  Phyllis  Taylor, 
the  author  ond  B.  McMillan,  all  of  Bell  Labs 


- TIME  OUT  TO  PLAY - 

AUTHOR  TO  EDITORS:  "Once  in 
owhile  we  engineers  need  a  light  touch 
in  the  midst  of  our  serious  striving  for 
progress  and  profit.  With  this  in 
mind,  it  seems  to  me  that  the  at¬ 
tached  paper  would  not  be  out  of 
piece  in  ELECTRONICS." 

EDITORS  TO  AUTHOR:  When  we 
first  read  your  paper  H  immediately 
created  a  desire  to  build  a  wobble 
organ  in  our  own  basement.  So  here 
it  is  in  print.  We  think  it  will  create 
the  same  desire  among  many  of  oar 
readers 


as  well  as  for  various  entertain¬ 
ment  field.s  involving  large  groups. 

The  four  players  sit  around  three 
sides  of  a  card  table,  as  shown  in 
Fig.  1.  The  fourth  side  is  turned 
toward  the  audience,  and  may  con¬ 
veniently  be  faced  by  a  music  rack 
if  desired.  In  front  of  each  player 
is  a  small  “playing  console”.  On 
the  floor  near  the  table  is  a  cabinet 
containing  a  power  supply,  an 
amplifler,  and  a  speaker.  Pairs  of 
consoles  which  are  adjacent  to  one 
another  are  plugged  together  me¬ 
chanically  (see  Fig.  2),  and  elec¬ 
trically,  the  whole  set  of  four  being 
connected  to  the  speaker  cabinet  by 
a  single  6-conductor  cable. 


Each  console  contains  a  thyra- 
tron  sawtooth  oscillator,  with  suit¬ 
able  control  circuits  and  a  simple 
waveform-shaping  network  which 
emphasizes  or  suppresses  various 
harmonics  in  the  complex  sawtooth 
wave  and  thus  affords  a  distinctive 
and  different  tone  quality  for  each 
player.  The  physical  arrangement 
of  a  console  is  shown  in  Fig.  3.  The 
main  control  device  is  the  “wobble 
arm”,  carried  on  a  potentiometer 
.shaft  which  extends  through  the 
sloping  front.  This  control  is  de¬ 
signed  to  vary  the  pitch  over  a 
range  of  about  2i  octaves  (about 
6-to-l  in  frequency).  The  range  is 
at  least  that  of  the  human  voice. 
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Novel  “wobble  organ”  has  separate  soprano,  alto,  tenor  and  bass  oscillators  and  a  com¬ 
mon  power  pack,  amplifier  and  loudspeaker.  The  instrument  plays  anything  from  harher- 
shop  ballads  to  Bach  with  a  pleasing  vibrato  quality  from  which  it  gets  its  name 


and  in  the  present  model  is  located 
differently  on  the  frequency  spec¬ 
trum  for  each  console,  so  that  the 
four  of  them  cover  the  vocal  ranges 
of  soprano,  alto,  tenor  and  bass 
respectively.  (A  male  quartet 
model  could  be  obtained  merely  by 
changing  capacitance  values.)  The 
pitch  control,  or  wobble  arm,  is 
operated  by  the  right  hand  of  the 
player  in  relation  to  the  musical 
scale  designations  on  the  sloping 
scale  quadrant.  These  designations 
need  be  used  only  as  a  rough  guide, 
but  they  are  of  great  value  even  to 
an  experienced  player  in  making 
rapid  and  accurate  changes  over 
large  musical  intervals,  and  they 
are  indispen.sable  to  a  beginner. 

Operation  of  the  tone  source  or 
oscillator  is  not  continuous;  each 
console  can  be  turned  on  and  off  at 
will  by  the  individual  performer. 
The  four  consoles  are  normally 
silent.  Oscillation  is  started  by  a 
slight  downward  pressure  of  the 
player’s  left  hand  on  the  knob  at 
the  left  front  of  the  console.  This 
pressure  closes  a  contact  applying 
plate  voltage  to  the  oscillator.  Thus 
the  player  may  u.se  a  “portamento” 
between  notes  (leaving  the  tone  on) 
or  “detache”  (momentarily  inter¬ 
rupting  it)  as  desired.  The  volume 
of  sound  delivered  by  the  individual 
console  to  the  common  speaker  is 
also  under  the  control  of  this  same 
knob,  which  may  be  turned  as  well 
as  pressed  by  the  player’s  left  hand. 
The  rotation  can  be  calibrated  in 
musical  symbols,  pp,  p,  mp,  mf,  f, 
and  ff,  indicating  different  degrees 
of  loudness  from  pianissimo  to  for¬ 
tissimo,  but  in  the  present  model 
this  is  left  to  the  musical  taste  of 
the  player  and  only  p  and  f  are 
marked  as  rough  guides  near  the 
opposite  ends  of  the  range.  The 


FIG.12 — The  lour-mmi  ^or  woman)  initnimont  from  tio  ployon'  point  oi  vio^ 


ON  (PSESS) 
VOUUME  (TURN) 


WOBBLE  MtM 

CATCH 


FIG.  3 — Tho  bau  consolo.  Othon  oio  limilar  machonIcaUy  oxcopt  ior  calibration 
oi  tbo  tcolo  quadrant  and  piacomont  oi  Intorconnoctlnq  pinqs 
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is  conventional,  the  only  novel  swings  over  more  than  75  degrees, 
feature  being  the  provision  of  stor-  giving  the  desired  2i  octaves,  and 
sge  space  for  the  four  consoles,  two  is  set  on  its  shaft  so  that  the  mini- 
st  each  side  of  the  loudspeaker  as  mum  total  resistance  actually  used 
shown  in  Fig.  4  is  75,000  ohms.  The  potentiometer 

.  should  have  a  molded  carbon  ele- 

(.ircuits  ment  or  equivalent  so  as  to  mini- 

Complete  schematics  are  given  of  mize  effects  of  mechanical  wear  on 
the  consoles  in  Fig.  5  and  the  power  scale  calibration, 
supply  and  amplifier  in  Fig.  6.  The  A  voltage  divider  across  the  150- 
thyratron  relaxation  oscillator  in  volt  supply  (resistors  B,  and  R,  in 
each  console  is  of  the  type  com-  Fig.  5)  is  arranged  to  hold  the  plate 
monly  used  in  oscilloscope  sweep  of  the  thyratron  at  about  40  volts 
circuits,  with  the  variable  timing  above  cathode  potential  while  the 
resistance  used  for  the  main  pitch  “on”  contact  is  open.  The  tube  does 
control  and  the  grid  bias  for  tun-  not  conduct  in  this  condition,  be¬ 
ing.  Different  timing  capacitors  cause  its  firing  point  for  normal 
and  waveform-shaping  networks  tuning  is  designed  to  be  near  80 
are  shown  (terminals  A,  B,  C)  for  volts.  The  effect  of  the  bias  is  to 
the  respective  consoles.  When  the  make  the  d-c  potential  at  point  A, 
consoles  are  plugged  together  a  while  the  oscillation  is  off,  substan- 
common  shielded  path  is  formed  tially  equal  to  the  d-c  component  of 
from  the  networks  to  the  amplifier  the  sawtooth  wave  at  the  same 
input.  point  when  it  is  on.  Figure  7  shows 

The  use  of  a  1-megohm  logarith-  how  the  bias  eliminates  a  starting 
mic  potentiometer  in  series  with  a  transient  in  the  sawtooth  wave  as 
fixed  10,000-ohm  resistor  for  each  it  is  delivered  to  the  input  of  the 
frequency  control  provides  a  rela-  shaping  network.  If  present,  the 
tionship  between  shaft  angle  and  transient  would  give  a  noticeable 
musical  pitch  which  is  substanti-  thump  at  the  beginning  of  each 
ally  linear  over  a  resistance  range  note,  particularly  if  the  volume 
of  16,000  to  450,000  ohms,  with  a  were  turned  up  until  excessive  ini- 
slope  of  about  30  degrees  per  oc-  tial  voltage  rise  overloaded  the 
tave.  Accordingly,  each  half-tone  final  stage  of  the  amplifier, 
occupies  2.5  degrees  and  each  whole  A  voltage-doubling  selenium- 
tone  5  degrees.  The  wobble  arm  rectifier  type  of  power  supply  (Fig. 

6)  delivers  100  milliamperes  at  250 
volts,  and  two  voltage  regulators 

Pare  arranged  in  series  to  provide 

stable  plate  and  bias  potentials. 
This  regulation  is  quite  important, 
not  only  to  avoid  fluctuations  of 
pitch  with  line  voltage,  but  to  keep 
the  four  consoles  independent  of  one 
another  in  spite  of  the  fact  that 
their  mean  plate  currents  change 
as  they  are  started  and  stopped  or 
as  their  pitches  are  varied. 

The  audio  amplifier  is  conven¬ 
tional;  it  includes  a  volume  control, 
allowing  the  over-all  instrument  to 
be  adjusted  to  a  room  of  any  size. 

Playing  Techniques 

Several  interesting  facts  have  de¬ 
veloped  from  playing  and  experi¬ 
menting  on  this  instrument.  First, 
although  steady  tones,  without  vi¬ 
brato,  are  desirable  in  some  kinds 
of  music,  a  much  more  live  effect 
can  be  obtained  by  wobbling  the 
pitch  control  smoothly  through  a 
small  range  above  and  below  the 


FIG.  4 — Rear  view  of  portable  cote  containinq  the  wobble  organ's  common  power 
supply,  speaker  and  amplifier,  with  the  four  indiTidual  consoles  knocked  down 
and  stowed  away 


February,  /95;  —  ELECTRONICS 


position  of  true  intonation.  This 
corresponds  to  the  vibrato  used  in 
playing  a  violin  or  trombone,  or  oc¬ 
curring  naturally  in  the  human 
voice.  All  who  have  learned  to  play 
thus  far  agree  that  a  vibrato  of 
small  extent  (less  than  a  quarter 
tone  peak-to-peak)  and  at  a  rate 
of  about  4  or  6  per  second  is  de¬ 
sirable.  This  motion,  as  may  be 


guessed,  accounts  for  choice  of  the 
name  wobble  organ. 

To  allow  the  player’s  right  hand 
to  produce  vibrato  with  a  comfort¬ 
able  wrist  motion  the  notes  should 
be  spaced  well  apart  on  the  dial.  A 
spacing  of  about  one  inch  per  whole 
tone  appears  to  be  a  reasonable 
minimum.  This  figure,  taken  with 
the  potentiometer  calibration  of  5 
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FIG.  7 — Wovalonn  M  point  Z  ei  Fig.  S 
at  Btazt  oi  osciUatian  (A)  wUhotit  bku 
dotiTod  itom  tho  bloodor  A,  M,  and  (B) 
with  tho  bias 

degrees  per  whole  tone  noted 
earlier,  leads  to  a  figure  of  about 
one  foot  for  the  length  of  the  wobble 
arm. 

It  may  be  noticed  in  Fig.  3  that 
the  scale  quadrant  (in  this  bass 
console)  is  calibrated  with  high 
notes  toward  the  left  and  low  notes 
toward  the  right.  This  comes  about 
because  logarithmic  potentiometers 
having  a  left-handed  taper  are 
not  commonly  stocked  in  suitable 
sizes.  Although  players  quickly  be¬ 
come  accustomed  to  this  arrange¬ 
ment,  it  has  been  found  that  most  of 
them  would  prefer  to  have  the  scale 
reversed  to  match  the  convention  of 
the  piano  keyboard. 

Experience  has  been  obtained  both 
with  family  groups  playing  for  their 
own  entertainment,  and  with  quar¬ 
tets  well  rehearsed  for  public  per¬ 
formance.  Some  solo  work  has  also 
been  done  using  a  single  console 
with  piano  accompaniment  In  every 
case  enjoyment  and  recreation  value 
have  been  strikingly  evident.  Even 
two  professional  symphony  players 
who  took  part  in  one  of  the  quar¬ 
tets  were  highly  entertained  and, 
incidentally,  behaved  like  the  ama¬ 
teurs  in  that  they  played  awkwardly 
at  first  but  improved  very  rapidly. 

The  music  used  has  varied  from 
simple  “rounds”  and  folk  songs  to 
Bach  chorales.  Although  no  sugges¬ 
tion  is  intended  that  the  wobble 
organ  may  ever  join  the  ranks  of 
the  serious  musical  instruments, 
nevertheless  it  can  do  things  with 
Bach  that  are  actually  rather  satis¬ 
fying.  It  has  a  voice-like  quality, 
and  yet  overcomes  certain  vocal  re¬ 
strictions.  The  soprano  never 
strains  for  high  passages,  the  alto 
cannot  possibly  run  short  of  breath, 
the  tenor  never  cracks  and  the  bass 
has  power  at  his  command  for  his 
very  lowest  note. 


FIG.  S — CiTcuit  oi  on*  oi  dio  iour  con  solos.  In  this  easo  tho  tenor  consols.  Tho  othor 
throo  aio  idooticol  oloctricailr  oscopt  ior  tfanlng  and  waroionn-shaping  notwoiks. 
Componsnt-part  valuos  and  circuits  oro  shown  ior  tho  soprano,  alto  and  boss  units 


FIG.  6 — Circuit  oi  the  common  power  supply,  ampUiter  ond  loudspeaker  unit 
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Progiess  in 

Dot-Sequential  Color  TV 


New  tricolor  tube,  having  nearly  double  resolution  of  earlier  model,  shown  to  press  and 
industry  at  Washington  in  “status-report”  demonstration.  New  phosphors  and  by-passed 
monochrome  circuit  produce  marked  improvement  in  color  fidelity  and  image  structure 


The  current  status  of  the  dot- 
sequential  color  television  sys¬ 
tem  was  revealed  to  the  press  and 
industry  groups  in  a  series  of  de¬ 
monstrations  by  RCA-NBC  at  the 
Translux  Theater  Building  in 
Washington.  Noteworthy  progress 
has  been  made  in  the  nine-month 
interval  since  the  last  press  show¬ 
ing,  based  on  three  new  develop¬ 
ments:  a  new  tricolor  tube  having 
higher  resolution  and  improved  red 
and  blue  phosphors,  the  introduc¬ 
tion  of  the  by-passed  monochrome 
system  of  transmission,  and  im¬ 
proved  circuitry  designed  to  stabi¬ 
lize  the  brightness  and  chroma- 
ticity  values  of  the  image.  The  net 
results  are  a  substantial  gain  in 
the  brightness,  resolution  and  color 
fidelity  of  the  images,  and  virtual 
elimination  of  spurious  patterns 
due  to  beats  between  the  image 
structure  and  the  dot  structure. 

New  Tricolor  Tube 

The  new  tricolor  tube  operates 
on  the  same  basic  principle  as  the 
earlier  version.  It  contains  three 
separate  electrostatically-focused 
electron  guns,  arranged  symmetric¬ 
ally  in  the  neck  of  the  tube,  parallel 
to  its  axis.  The  beams  from  the 
guns  pass  through  holes  in  a  flat 
nickel  plate  (“mask”),  arranged 
parallel  to  and  about  one-half  inch 
behind  the  phosphor  screen.  In  the 
new  tube  this  mask  contains  200,- 
000  dots  arranged  in  the  form  of 
about  480  horizontal  lines  of  420 
holes  each.  Each  hole  corresponds 
to  one  picture  element  in  the  image 
and  the  total  number,  200,000,  cor¬ 
responds  roughly  to  the  maximum 


number  of  picture  elements  which 
can  be  transmitted  over  a  6-mc 
channel  at  60  fields  per  second.  The 
earlier  tube  had  only  117,000  holes 
in  the  mask  plate,  owing  to  the 
limitations  of  processing  which 
have  since  been  overcome. 

The  phosphor  screen  consists  of 
small  dots  which  fluoresce  individ¬ 
ually  in  each  of  the  three  primary 
colors.  Three  such  prosphor  dots 
are  grouped  as  a  cluster  in  front  of 
each  hole  in  the  metal  plate,  mak¬ 
ing  600,000  phosphor  dots  in  all. 
The  phosphor  dots  and  the  hok^s  are 
so  aligned  that  the  electron  beam 
from  one  gun  passes  through  the 
hole  and  hits  a  phosphor  dot  of  one 
color,  to  the  exclusion  of  the  other 
two  in  the  cluster.  The  other  two 
electron  guns  and  phosphor  dots  are 
similarly  paired  off,  so  that  each 
gun  is  capable  of  exciting  light  of 
one  primary  color  only,  but  the 
three  guns  together  can  produce 
any  combination  of  the  primaries  in 
each  cluster  of  three  phosphor  dots. 

The  difficult  problem  of  aligning 
the  600,000  elementary  areas  of 
three  different  phosphors  with  the 
200,000  holes  in  the  mask  has  been 
solved  by  mounting  the  mask  and 
viewing  screen  on  a  metal  collar 
prior  to  assembly  in  the  picture 
tube.  The  mask  and  screen  form  a 
subassembly  which  is  joined  to  the 
metal  shell  of  the  tube,  the  collar 
forming  a  part  of  the  shell.  The 
viewing  screen  proper  lies  within 
the  tube,  about  one  inch  behind  the 
clear-glass  face  of  the  tube,  which 
forms  the  forward  wall  of  the 
envelope. 

The  outer  dimensions  of  the  tube 


are  similar  to  the  16AP4  metal 
picture  tube,  except  that  the  neck 
is  thicker  to  accommodate  the  three 
guns  and  the  overall  length  is 
about  4  inches  greater.  The  scan¬ 
ning  angle  is  about  55  degrees.  The 
useful  diameter  of  the  phosphor 
screen  is  13J  inches.  No  details  of 
the  manufacture  of  mask  or  screen 
have  been  announced,  but  it  is 
understood  that  techniques  akin 
to  photoengraving  and  three-color 
printing  are  used  to  form  the  mask 
and  to  deposit  the  phosphor  dots  on 
the  viewing  screen. 

In  the  earlier  demonstrations  the 
brightness  of  the  image  was  limited 
to  about  5  footlamberts,  due  pri¬ 
marily  to  the  inefficiency  of  the 
then-available  phosphors.  New  red 
and  blue  phosphors  having  higher 
light  output  were  developed  for  the 
new  tube,  which  permits  a  propor¬ 
tionate  increase  in  the  brightness  of 
the  red  and  blue  primary  images. 
Highlight  brightness  in  the  range 
of  10  to  15  footlamberts  was  meas¬ 
ured  at  the  press  demonstration, 
and  values  up  to  20  footlamberts 
were  reported  later. 

Another  forward  step  appeared 
in  the  red  phosphor.  When  the  ini¬ 
tial  model  of  the  tube  was  con¬ 
structed,  only  orange  phosphors  of 
suitable  brilliance  were  available. 
To  produce  the  required  red  light 
with  the  early  tube  a  subtractive 
(minus-yellow)  optical  filter  was 
used.  The  new  version  of  the  tube 
employs  a  red  phosphor  having  the 
required  chromaticity,  and  no  op¬ 
tical  filter  is  required. 

As  a  result  of  these  changes,  it 
was  the  consensus  of  observers  that 
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Block  diaqrom  of  by-pouod  monochromo  color  rocolTor. 
Primary-minus-inonocliroino  ilqnaU  (G-M,  R-M,  B-M)  inlroduco 
color  TOluM 

Booi  viaw  oi  43-tubo  color  rocahror.  TIm  viawlaq  icroon  it 
13Vk  Inchei  in  diomolor,  contoiiu  600.000  phoaphor  dotiaa^^ 


very  considerable  improvement  had 
been  made  in  rendering  the  color 
and  texture  of  objects.  In  the  press 
demonstration  the  tricolor  tube  did 
not  reproduce  highly  saturated  reds 
and  blues  as  well  as  the  rotating- 
disk  receivers  currently  demon¬ 
strated  in  New  York  by  CBS.  But 
the  gap  between  phosphor  colors 
and  filter  colors  has  been  narrowed 
to  such  an  extent  that  either  can  be 
considered  satisfactory  from  a  com¬ 
mercial  standpoint.  This  fact  is 
considered  to  be  of  great  impor¬ 
tance,  since  a  tricolor  tube  will  be 
an  essential  part  of  any  future  color 
system,  irrespective  of  the  method 
of  scanning  used. 

By-Passed  Monochrome 

Apart  from  the  improvements  in 
resolution,  brightness  and  color  fi¬ 
delity,  the  most  striking  aspect  of 
the  images  was  the  substantial  re¬ 
duction  in  the  visibility  of  the  dot- 
structure.  In  the  earlier  version  of 
the  system,  the  conventional  mixed- 
highs  transmission  was  used,  that 
is,  the  image  structure  correspond¬ 
ing  to  video  frequencies  higher  than 
2  me  was  transmitted  in  mono¬ 
chrome.  Larger  areas,  correspond¬ 
ing  to  frequencies  below  2  me,  were 
transmitted  by  three  separate  in¬ 
terspersed  color  signals.  When  the 
color  signals  are  transformed  into 
corresponding  dots  of  color  on  the 
viewing  screen,  the  image  displays 


a  dot  structure  having  a  coarseness 
corresponding  to  2  me.  This  struc¬ 
ture  appears  even  in  areas  having 
no  color  (that  is,  white  or  gray) 
since  these  areas  were  formed  by 
adding  successive  amounts  of  the 
three  primaries  at  each  point. 

In  the  latest  version  of  the  sys¬ 
tem,  the  by-passed  monochrome 
transmission  method  developed  by 
Hazeltine  (see  p  92  this  issue),  has 
been  adopted.  In  this  method,  the 
whole  video  frequency  range  from 
0  to  4  me  is  transmitted  in  mono¬ 
chrome,  in  the  form  of  a  continuous 
(nonsampled)  monochrome  signal 
derived  continuously  from  all  three 
camera  tubes  and  applied  continu¬ 
ously  to  all  three  guns  of  the  tri¬ 
color  tube.  This  part  of  the  trans¬ 
mission  is  essentially  identical  to 
the  standard  black-and-white  trans¬ 
mission,  and  it  renders  white  and 
gray  areas  in  the  color  image  with¬ 
out  dot  structure. 

To  introduce  the  colors  in  the 
larger  areas  (2-mc  coarseness),  the 
color  signals  are  arranged  to  sub¬ 
tract,  from  the  white  light  of  the 
monochrome  signal,  an  amount 
which  produces  the  required  inten¬ 
sity  of  each  primary  color.  That  is, 
for  the  red  primary,  the  signal  ap¬ 
plied  to  the  red  electron  gun  from 
the  color  sampler  circuit  corre¬ 
sponds  to  a  red-minus-monochrome 
value  which,  when  added  to  the 
monochrome  value  already  present. 


produces  a  net  red  output. 

In  the  Hazeltine  system  the  tech-* 
nique  of  constant-luminance  sam¬ 
pling  (Electronics,  August  1950, 
p  154),  is  used  to  reduce  the  effect 
of  interference.  In  this  method,  the 
sampling  vectors  have  unsymmetri- 
cal  angles  and  amplitudes,  so  ar¬ 
ranged  that  the  color  signals  carry 
no  brightness  information,  but  hue 
and  saturation  information  only.; 
The  constant-luminance  method  had 
not  been  introduced  into  the< 
RCA  system  at  the  time  of  the! 
demonstrations. 

Receiving  Equipment 

The  receiving  units  demonstrated 
included  two  color  receivers,  having 
43  tubes  each,  a  16-inch  black-and- 
white  table-model  receiver  converted 
for  color,  and  a  color  companion 
unit,  intended  to  operate  as  an 
attachment  to  a  black-and-white  re¬ 
ceiver.  Neither  the  converted  re¬ 
ceiver  (standard  24-tube  black-and- 
white  chassis  plus  an  auxiliary 
chassis  of  13  tubes)  or  the  com¬ 
panion  unit  performed  as  well  as 
the  43-tube  color  receivers  in  color 
fidelity.  In  all  receivers  a  small 
degree  of  misregistration  was  no¬ 
ticeable  in  portions  of  the  image, 
but  the  fact  that  good  registration 
was  maintained  at  the  comers  of 
the  images  showed  that  this  diffi¬ 
culty  is  being  brought  under  pro 
gressively  greater  control. — d.g.f. 
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element.  The  ground  link  between 
radar  presentation  and  transmitter 
is  replaced  by  an  electronic  link, 
the  necessary  information  being 


AUTOMATIC  GCA 


By  JOSEPH  T.  McNANEY* 

Senior  Electric  Engineer 
Conaolidated  Vultee  Aircraft  Corp. 
San  Diego,  California 


GCA  radar  is  being  pressed  into 
more  and  more  widespread 
use  by  aviation  throughout  the 
world.  More  than  150  military  air 
bases  are  now  depending  on  GCA 
for  blind-landing  purposes. 

This  paper  describes  a  system  for 
eliminating  completely  the  human 


instruments.  Finally,  this  same  in- 
W  formation  is  fed  through  suitable 
n  equipment  to  allow  the  automatic 
y  pilot  in  the  plane  to  perform  the 
jTi  approach.  The  pilot  guides  his 

J  plane  to  the  glide  path  by  conven¬ 
tional  means,  and  takes  over  con¬ 
trols  just  before  touchdown  when 
visual  contact  is  established. 

The  success  of  such  a  system  de¬ 
pends  on  the  ability  of  the  radar  to 
select  a  specific  target  and  to  lock 
itself  to  that  target  in  order  to  con¬ 
trol  its  approach.  All  measure¬ 
ments  in  range,  elevation  and 
azimuth  are  based  on  a  phase  differ¬ 
ence  between  a  reference  and  a 
signal  current.  Airborne  and 
ground  indicators  are  simple  phase 
meters,  thereby  eliminating  the 
complexities  of  c-r  tubes  and  their 
a.s.sociated  circuits. 

Conventional  precision  approach 


*PreIiniinary  research  on  the  work  de¬ 
scribed  was  conducted  by  the  author  while 
associated  with  Bendlx  Radio  Division  of 
Bendix  Aviation  Corporation,  which  or¬ 
ganization  furnished  the  above  photo^aph. 


FIG.  1 — Standard  precision  approach  radar  fumishei  data  tor  operation  of  auto¬ 
matic  approach  system 


radar,  illustrated  in  Fig.  1,  is  used 
to  obtain  the  required  radar  in¬ 
formation.  A  single  radar  unit 
may  be  used  to  control  the  ap¬ 
proaches  of  five  planes  simultane¬ 
ously.  There  are  actually  six  inde¬ 
pendent  servo  loops,  five  of  which 
are  in  operation  at  any  one  time, 
while  the  sixth  awaits  the  entrance 
of  the  next  plane  into  the  approach 
corridor  as  the  first  in  line  lands. 
The  planes  are  spaced  at  two-mile 
intervals. 

Figure  2  shows  the  pick-off  units 
and  a  selector  switch  in  the  antenna 
scan  mechanisms.  Synchro-resolver 
R,  is  geared  to  azimuth  mechanism, 
and  R,  is  geared  to  elevation  mech¬ 
anism.  These  units  replace,  in  cer¬ 
tain  respect.s,  angle  coupling  capaci¬ 


tors  normally  used  in  conventional 
GCA  equipment.  Switch  S„  which  is 
operated  in  unison  with  the  T-R 
switch,  controls  the  switching  of 
selected  target  video  to  azimuth  and 
elevation  indicator  systems,  while 
the  r-f  switch  controls  the  switch¬ 
ing  of  the  transmitter  to  azimuth 
and  elevation  antennas. 

Antenna  Switching 

While  the  r-f  switch  and  S,  are 
in  the  positions  shown,  the  eleva¬ 
tion  antenna  is  radiating  and  re¬ 
ceiving  r-f  energy,  and  synchro 
resolver  R,  is  being  supplied  with 
selected  target  sigmal  current. 
Under  these  conditions  the  output 
of  R,  represents  the  angular  posi¬ 
tion  of  the  elevation  antenna  at 


Simultaneous  control  of  five  aircraft  spaced  at  two-mile  intervals  along  a  ten-mile 
approach  corridor  is  provided.  Azimuth,  elevation  and  range  information  are  converted 
into  phase  displacements  at  ground  station  and  automatically  transmitted  to  plane  where 
information  is  used  by  auto-pilot  to  perform  blind  approach 
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FIG.  2 — Ailmulh  and  •larotlon  on- 
tannas  or*  usad  with  a  common  trann- 
minor  and  tocoiror  on  a  Umo-ohotad 
basU 
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FIG,  3 — Aiimuth  and  alaaotion  ara 
■wapt  altamotaly  In  oppoaita  dlroctioiu 
to  raduca  larqal  to  a  point  lourca 


those  instants  that  r-f  energy  is 
being  returned  from  the  plane 
under  control.  In  this  manner,  the 
elevation  approach  angle  of  the 
desired  aircraft  is  determined. 

When  A,  and  Rj  are  initially  ad¬ 
justed  they  are  set  to  provide  zero 
output  signal  conditions  when  re¬ 
spective  antenna  beams  are  at  the 
start  of  a  normal  sweep.  For  zero 
output  conditions,  for  instance,  cur¬ 
rent  phase  4>,  from  R,  will  be  lead¬ 
ing  current  phase  <t>-,  applied  to  the 
input  circuits,  by  90°.  Current 
phase  differences  are  therefore 
used  as  a  measure  of  azimuth  and 
elevation  glide  angles. 

Figure  3  shows  angular  relation¬ 
ships  between  azimuth  and  eleva¬ 
tion  antenna  beam  angles  and  the 


angular  positions  of  R,  and  R,  re¬ 
spectively,  These  curves  represent 
a  tentative  arrangement  where,  in 
the  case  of  the  elevation  antenna, 
the  relationship  of  beam  angle 
travel  to  current  phase  angle  of 
travel  is  30  to  1.  A  similar  rela¬ 
tionship  of  the  azimuth  angles  is 
also  30  to  1. 

The  r-f  switch  positions  are  also 
shown  as  a  function  of  antenna 
beam  angles.  Two  revolutions  of 
the  r-f  switch  blades  are  shown. 
During  the  first  180  degrees  the 
azimuth  antenna  is  energized.  Dur¬ 
ing  the  next  180  degrees,  the  eleva¬ 
tion  antenna  is  energized.  This 
procedure  of  antenna  energization 
is  again  repeated  during  the  second 
switch  revolution. 

It  should  be  noted  that  the  an¬ 
tenna  beam  scans  are  made  at 
one-half  rate.  This  arrangement 
allows  a  target  to  be  swept,  alter¬ 
nately,  from  one  direction  and  then 
from  the  other.  Such  action  aids  in 
reducing  a  target  to  a  point  source. 
The  antenna  beams  are  made  to 
scan  through  two  complete  cycles 
per  second,  giving  four  looks  per 
second,  each  look  being  i  second  in 
duration.  Through  the  use  of  a 
4,000-cycle  antenna  beam  repetition 
r&'.e  each  scan  duration  will  contain 
500  pulses  of  r-f  energy. 

Figure  4  shows  the  indicating 
system.  Video  from  the  radar  re¬ 
ceiving  system  is  coupled  to  the 
target  selector.  A  repetition  rate 
from  the  master  oscillator  is  fed 
to  the  range  indicator.  Azimuth 
information  is  transferred  to  the 
azimuth  indicator  from  synchro 
Ri,  and  elevation  information  is 
coupled  to  the  elevation  indicator 
from  synchro  Rf 

Target  Selector 

The  target  selector  allows  an  air¬ 
craft  to  be  selected  by  virtue  of  its 
range  and  speed.  Video  represent¬ 
ing  the  aircraft  brought  under  con¬ 
trol  is  then  used  to  actuate  the 
range,  azimuth  and  elevation  indi¬ 
cators.  The  three  indicators  are 
essentially  servo-type  phase  meters. 
The  range  meter  measures  the 
phase  between  the  time  a  radar 
pulse  is  generated  and  the  time  it 
is  returned  from  a  target.  The 
azimuth  meter  measures  the  phase 
of  a  pulse  return  in  azimuth  with 
respect  to  a  known  reference  angle. 


and  the  elevation  meter  measures 
the  phase  of  a  pulse  return  in  eleva¬ 
tion  with  respect  to  a  known  refer¬ 
ence  angle. 

The  theoretical  dimensions  of  the 
two  beams  at  ten  miles  are  similar, 
and  it  is  assumed  that,  between 
half-power  points,  the  beams  are 
2  degrees  in  width  and  0.5  degree 
thick.  At  ten  miles  a  box-like  open¬ 
ing,  200  yards  by  200  yards,  repre¬ 
sents  the  start  of  an  approach  cor¬ 
ridor.  With  the  aid  of  a  radar 
search  system,  a  plane  is  talked 
into  the  opening  of  the  corridor. 
Upon  entry,  it  is  immediately  de¬ 
tected  by  the  range,  azimuth  and 
elevation  equipment  on  the  ground. 

Under  normal  operating  condi¬ 
tions,  the  corridor  will  assume  a 
fixed  location  in  space.  The  center 
of  the  box-like  opening  at  ten  miles 
represents  the  location  of  the  glide 
path  at  this  point.  When  a  plane 
enters  the  corridor  at  10  miles, 
±0.5  mile,  a  range  indicator  in  the 
ground  equipment  becomes  essen¬ 
tially  locked  to  the  plane.  The 
azimuth  and  elevation  indicators 
very  rapidly  measure  the  plane’s 
deviation  from  the  prescribed  path. 

The  range  indicator  synchro  re¬ 
solver  (R.  in  Fig.  4)  is  adjusted 
to  154  degress  with  respect  to  a 
zero  angle  of  reference;  a  154-de¬ 
gree  adjustment  is  equal  to  10  miles. 
Resolver  R„  through  suitable  phase 
splitting  means,  is  supplied  from  a 
4,000-cycle  sine-wave  oscillator. 
This  supply  of  current  is  desig¬ 
nated  as  phase  The  4,000-cycle 
oscillator  is  under  the  precise  con¬ 
trol  of  the  repetition-rate  frequency 
from  the  master  oscillator. 

Each  cyde  of  a  4,000-cps  signal 
is  completed  in  150  ftsec,  or  1.44  deg 
per  /isec.  Since  r-f  travels  1  mile 
in  10.7  /isec,  10.7  X  1.44  deg,  or 
15.4  deg  of  each  cycle  is  equal  to 
1  mile. 

Current  phase  taken  from  R„ 
is  therefore  made  to  lag  current 
phase  0,  by  154  deg.  By  means  of 
a  pulse  generator  each  cycle  of  cur¬ 
rent  <Ih  is  converted  into  10-/tsec 
pulses  and  applied  to  the  grid  of  a 
range  gate.  The  midpoints  of  the 
10-/isec  pulses  are  made  to  coincide 
with  a  cross-over  point  of  phase  <t>, 
sinusoidal  currents.  Therefore  each 
midpoint  lags  behind  the  initiating 
pulse  from  the  master  oscillator  by 
107  iisec.  The  latter  time  is  equal 
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FIG.  4 — Indicatiiiq  lyitem  prorkiM  rang*.  'izimuth-dariatioD  and  •laTOtion-daviatton  data 


to  video  returning  from  a  target  10 
miles  away. 

All  video  received  is  applied  to 
the  anode  of  the  range  gate,  but  the 
latter  is  normally  biased  to  cutoff. 
However,  when  the  10-/isec  pulses 
are  applied  to  the  control  grid,  the 
tube  is  made  conductive.  This 
means  that  for  10  /isec  out  of  every 
cycle  of  250-/isec  duration,  the 
range  gate  is  receptive.  The  only 
video  conducted  through  the  gate 
during  a  ten-mile  adjustment  of 
R„  therefore,  will  be  that  returning 
from  targets  at  ten  miles  out, 
±0.5  mile. 

When  a  plane  is  talked  into  the 
approach  corridor  opening  at  a  ten- 
mile  range,  video  is  applied  to  input 
control  circuits  of  another  4,000- 
cycle  sine-wave  oscillator  through 
the  range  gate.  Through  the  use 
of  a  video  repetition  rate  of  4,000 
per  second,  the  start  of  every  cycle 
generated  by  the  oscillator  will  be 
under  the  control  of  a  video  pulse. 
If  a  plane  is  flying  in  at  a  speed  of 
120  miles  an  hour,  for  example,  the 
phase  of  the  output  currents  <i>.,  will 


be  changed  at  a  rate  of  0.5  deg  per 
second,  or  0.000125  degree  for  each 
succeeding  video  pulse. 

Until  a  plane  reaches  a  9-mile 
point  in  the  corridor  the  contact 
arm  of  S,  is  in  the  dotted  position. 
Currents  <#>,  are  thereby  connected 
to  servo  amplifler  coupling  trans¬ 
formers  T,  and  T,.  Circuits  asso¬ 
ciated  with  Tt  may  be  referred  to  as 
an  integral  control  loop,  while  cir¬ 
cuitry  associated  with  T,  will  func¬ 
tion  as  a  proportional  plus  integral 
control  loop.  Phase  <^,  currents  are 
applied  to  the  two  control  circuits 
continually,  and  serve  as  a. refer¬ 
ence  current.  Currents  <#>,  are 
shifted  90  deg  for  this  purpose. 

Video-controlled  currents  may 
be  considered  in  phase  with  0,  cur¬ 
rents  when  the  plane  is  at  ten  miles 
and  when  is  set  at  154  deg. 
Under  these  conditions  motor  M, 
will  be  stationary. 

If  the  speed  of  the  plane  is  120 
miles  per  hour  at  the  instant  it  is 
passing  the  ten-mile  point,  i?.  will 
be  set  at  an  angle  necessary  to  pro¬ 
duce  a  corresponding  M,  motor 


speed.  The  phase  angles  of  synchro 
Ri  rotor  current  and  current  <l>, 
will  be  changing  in  unison  at  a  rate 
of  0.5  deg  per  second.  The  only 
conditions  under  which  M,  and  R. 
will  have  assumed  a  different  angu¬ 
lar  setting  are  when  the  plane 
changes  its  forward  speed. 

Range  Indication 

An  indication  of  aircraft  range  is 
taken  from  the  synchro  R,  rotor 
shaft.  Because  of  the  integral  con¬ 
trol  servo  in  the  range  indicator 
loop,  the  range  of  the  aircraft  under 
control  will  be  followed  with  a  high 
degree  of  accuracy.  The  integral 
signal  actually  replaces  the  pro¬ 
portional  signal  0,  in  the  primarj'  of 
r,.  During  a  constant-speed  ap¬ 
proach,  a  signal  current  0r-4>.  dif¬ 
ferential  is  zero,  while  a  0,-^j  dif¬ 
ferential  functions  as  the  constant- 
velocity  servo  error. 

When  the  plane  reaches  the  nine- 
mile  point  S,  is  automatically 
thrown  to  the  position  of  the  solid 
line  connection.  This  puts  0,  poten¬ 
tials  on  the  grid  of  the  speed  gate 
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tube.  Althoujrh  currents  are 
now  coupled  to  T,  and  T,  through 
this  cathode  follower,  the  operation 
of  the  range  indicator  is  essentially 
the  same. 

While  the  phase  of  <t>,  currents  is 
shifting  at  the  rate  of  0.5  deg  per 
second,  the  lO-^isec  pulses  are  kept 
in  synchronism  with  the  video. 
Ver>'  close  synchronism  is  again 
maintained  by  virtue  of  the  integ¬ 
ral  control  loop  in  the  range  indi¬ 
cator.  By  this  process,  the  trailing 
and  leading  sides  of  a  control  box 
in  the  space  occupied  by  the  ap¬ 
proach  corridor  escort  the  plane  to 
within  approximately  50  feet  of  the 
runway. 

The  speed  gate  distinguishes 
speed  differences  between  the  air¬ 
craft  under  control  and  all  other 
targets.  Currents  and  0,,  which 
are  of  approximately  equal  magni¬ 
tudes,  are  combined  in  the  primary 
of  T,.  Currents  <K  are  applied  as  a 
reference,  and  serves  as  the  sig¬ 
nal  current;  0.  currents  are  applied 
intermittently,  at  antenna  scan 
rates.  The  two  currents  are  com¬ 
bined  90  degrees  out  of  phase,  and 
are  each  changing  their  phase  with 
respect  to  0,  currents,  at  a  rate  of 
0.5  deg  per  second.  Current  is 
used  as  the  reference  since  it  is  the 
constantly  applied  current.  The 
output  of  T,  is  rectified  and  places 
a  constant  charge  on  capacitor  C,. 

Because  of  the  phase  relationship 
of  0(  and  <t>i,  there  is  no  appreciable 
alteration  in  the  charge  on  C,  dur¬ 
ing  the  applications  of  currents. 
In  the  event  the  charge  on  C,  is  in¬ 
creased,  a  positive  potential  is  im¬ 
pressed  on  the  cathode  of  V,.  When 
the  charge  on  C,  is  decreased,  the 
polarity  of  this  potential  will  be 
reversed.  Current  will  then  flow 
through  F,.  Negative  voltage,  which 
is  a  function  of  the  rate  at  which 
the  charge  on  C,  is  decreasing, 
is  placed  on  the  control  grid  of  the 
speed  gate  tube.  When  the  presence 
of  <^i  currents  represent  video  of 
a  plane  under  control,  this  tube 
functions  as  a  normal  cathode  fol¬ 
lower.  Signal  currents,  as  previ¬ 
ously  explained,  will  be  applied  to 
Ti  and  T,. 

StationarY  Targets 

If  a  stationary  target  is  detected 
within  the  control  box,  resulting  0, 
currents  will  be  allowed  to  flow  in 


the  primary  of  r„  Since  the  con¬ 
trol  box  is  traveling  in  the  direc¬ 
tion  of  the  touch-down  point  at  the 
speed  of  120  miles  per  hour,  0i  cur¬ 
rent  flow  in  T,  will  be  shifting 
phase  with  respect  to  0t  at  a  rate 
of  0.5  deg  per  second.  This  change 
will  be  in  the  direction  which  in¬ 
creasingly  opposes  the  current  flow 
of  01.  Under  these  conditions  the 
charge  on  C,  will  be  decreasing  also. 
A  resulting  negative  voltage  on  the 
speed  gate  tube  introduces  a  block¬ 
ing  action.  In  this  manner,  unde¬ 
sired  targets  are  isolated  from  the 
indicator  circuits. 

Ax-El  Indicator 

Target  video  in  the  form  of  <t>, 
current,  selected  by  virtue  of  an 
aircraft’s  range,  its  speed,  and  its 
position  in  azimuth  and  elevation, 
is  now  coupled  to  azimuth  and  ele¬ 
vation  indicating  circuits  through 
Si.  This  switch  allows  the  azimuth 
indicator  to  receive  signal  currents 
when  the  azimuth  antenna  is  in 
operation,  and  then  allows  the  ele¬ 
vation  indicator  to  receive  similar 
currents  when  the  elevation  an¬ 
tenna  is  in  operation. 

Again  referring  to  Fig.  3,  the 
start  of  each  antenna  scan  coincides 
with  a  synchro  zero  reference  angle. 
A  mechanical  relationship  may  al¬ 
low,  for  example,  the  synchro  to 
rotate  180  deg  during  a  beam  angle 
scan  of  6  deg.  If  during  the  sweep 
of  a  beam  the  controlled  aircraft’s 
position  corresponds  with  a  3-deg 
beam  angle,  it  will  be  repeated  as 
a  90-deg  synchro  rotor  position. 
This  90-deg  position  will  be  the 


FIG.  5 — Indicator  dial  propoaod  ior  OM 
In  automatic  GCA  «7ilom.  Toiqot  a  la 
10  yards  to  ths  rlqht  oi  Uw  corract 
gilds  path.  20  yards  high,  and  ths 
rangs  drcis  indlcoloa  ho  Is  0.75  sails 
Irom  louch.down 


only  angle  at  which  currents  are 
coupled  to  the  respective  indicator 
systems. 

Target  and  beam  dimensions  in 
the  directions  of  scan  are  reduced 
to  a  point  source,  insofar  as  the 
indicators  are  concerned,  by  sweep¬ 
ing  the  target  from  opposite  direc¬ 
tions.  During  one  sweep  the  beam 
angle  and  the  synchro  angle  are  in¬ 
creasing  together,  from  a  zero 
reference.  In  the  following  sweep 
the  beam  angle  reverses  its  direc¬ 
tion  while  the  ssmchro  repeats  in 
the  same  direction.  The  response 
characteristics  of  the  servo  loops  in 
the  indicators  provide  an  averaging 
process  of  the  beam  angle  currents. 

In  the  azimuth  unit  (Fig.  4)  0. 
current  is  fed  through  a  phase 
splitter  to  Rs.  Output  current  0,, 
from  the  rotor  of  R„  is  supplied  to 
the  midtap  of  T,  as  a  reference  cur¬ 
rent.  Current  0,  from  is  coupled 
to  the  primary  of  Tf  In  combina¬ 
tion,  0,  and  currents  are  coupled 
to  phase  rectifier  and  amplifier  cir¬ 
cuits  wherein  phase  differences  are  ’ 
amplified  and  used  to  energize  the 
azimuth  indicator  motor  which  is 
geared  to  R-..  The  latter  is  servoed 
to  an  angular  setting  which  satis¬ 
fies  an  equilibrium  condition  in  T,. 

A  state  of  equilibrium  is  reached  ' 
when  the  rotor  of  synchro  R^  from 
a  zero  reference  angle,  is  given  a  | 
position  of  90  deg.  This  angle  coin-  j 
cides  with  the  90-deg  angle  of  , 
at  which  angle  video  is  returned  ) 
from  the  plane  on  the  approach  ^ 
path.  A  brief  sampling  during  \ 
each  sweep  of  the  antenna  beam  is  1 
sufficient  for  keeping  R,  and  R,  in 
step.  By  means  of  integration  the 
servo  loop  remembers  its  adjust¬ 
ment  from  one  antenna  sweep  until 
the  next,  and  assumes  an  average  of 
broad  target  effects. 

If  for  example  a  3-deg  azimuth 
beam  angle  represents  the  correct 
glide  path,  a  corresponding  angle  of 
R,  will  be  90  deg.  By  means  of  a 
glide-path  adjustment,  R,  may  be 
turned  until  the  azimuth  deviation 
indicator  reads  zero.  A  similar  ad¬ 
justment  is  provided  for  in  the 
elevation  indicator.  These  glide- 
path  adjustment  shafts  may  be 
linked  in  with  the  range  mechanism, 
in  the  event  a  glide  angle  is  re¬ 
quired  to  change  as  a  function  of 
range. 

Connecting  points  are  provided 
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for  range,  azimuth  and  elevation 
repeaters.  Currents  of  <>,  are  used 
as  a  reference  in  each  case. 

A  complete  automatic  system 
contains  six  independently  con¬ 
trolled  range-azimuth-elevation  in¬ 
dicator  units,  all  of  which  are  oper¬ 
ated  in  parallel  and  supplied  with 
range  information  from  a  common 
radar  receiving  system.  The  units 
are  also  furnished  with  azimuth  and 
elevation  data  from  a  common  pair 
of  radar  antennas. 

A  type  of  indicator  presentation 
is  shown  in  Fig.  5.  In  combination, 
and  on  a  single  dial  face,  Az-El 
position  deviation  and  aircraft 
range  are  presented. 

Aircraft  range  is  shown  by  means 
of  a  circle  of  reflected  green  light 
on  the  underside  of  the  translucent 
dial.  Range  is  indicated  by  the 
diameter  of  the  circle.  When  a 
plane  enters  the  approach  corridor 
at  ten  miles,  the  circle  appears  and 
then  becomes  progressively  smaller 
as  the  plane  proceeds  from  the  ten- 
mile  point. 

The  plane’s  position  in  the  ap¬ 
proach  corridor  will  be  indicated  on 
the  dial  face  by  a  dot  of  white  light. 
The  position  shown  at  point  a  is  at 
imile  in  range,  20  yards  high  in 
elevation  and  10  yards  to  the  right 
of  the  approach  path.  The  dot  of 
light  (o),  under  properly  controlled 
conditions,  will  be  kept  as  close  as 
possible  to  the  point  of  cross-over. 
However,  the  importance  of  holding 
the  plane  on  the  glide  path  in¬ 
creases  with  the  nearness  to  the 
touch-down  point.  Therefore,  this 
type  of  presentation  will  prove  to 
be  highly  desirable,  in  that  the 
pilot,  or  the  control  operator,  will 
extend  every  effort  to  at  least  keep 
the  dot  of  light;  which  represents 
his  plane,  within  the  circle. 

Aircraft  Spacing 

The  pilot  or  control  operator  is 
supplied  with  the  position  in  range 
of  the  plane  directly  ahead  of  him 
by  means  of  a  red  range  circle  on 
the  dial  face.  The  red  circle  in  Fig. 
6  has  been  reduced  to  a  dot  in  the 
center  of  the  scales,  which  indicates 
that  the  other  plane  has  already 
touched  down. 

An  indicator  of  the  above  type  is 
representative  of  the  instrumenta¬ 
tion  carried  in  the  plane.  A  set  of 
six  such  indicator  dials  will  be  em¬ 


ployed  on  the  ground.  Under  actual 
operating  conditions,  the  instru¬ 
ment  in  a  plane  is  made  to  function 
as  a  repeater  of  a  corresponding 
unit  on  the  ground,  after  the  plane 
reaches  the  ten-mile  point.  If  a 
plane  is  not  equipped  with  such  a 
unit,  the  pilot  may  be  supplied  with 
oral  instructions  from  the  ground. 

The  circuit  in  Fig.  6  illustrates 
the  aircraft  spacing  system.  As 
previously  stated  in  connection 
with  Fig.  5,  there  are  six  independ¬ 
ently  controlled  range-azimuth-ele- 
vation  indicator  units  in  the  ground 
equipment.  Certain  essential  range¬ 
measuring  components  of  the  six 
units  are  again  represented  in  Fig. 
6.  Components  of  the  respective 
units  are  identified  by  letters.  The 
independent  range  circuits  are  sup¬ 
plied  from  a  single  source  of  video 
and  master  oscillator  currents  of 
the  radar  set. 


FIG.  6 — Aircrah  spodne  •qulpmant 
moliitaiiu  approxlmotaly  2-iail«  Intar- 
ToU,  which  corrMponds  to  30J  rador 
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With  reference  to  any  one  range 
unit,  it  will  be  noted  that  video  is 
coupled  to  a  selector,  and  the  repe¬ 
tition  rate  is  coupled  to  synchro  R, 
through  phase-splitting  circuits. 
Current  <(>,  from  R,  and  current  </>, 
from  the  selector  are  coupled  to  a 
range  servo.  In  response  to  phase 
differentials  a  motor  M,  corrects 
for  misadjustments  of  R,.  To  this 
extent,  the  system  was  more  fully 
described  in  conjunction  with  Fig. 

4. 

Important  additions  to  these 
range  circuits  include  a  switch  S„ 
actuated  by  a  cam  and  follower,  and 
a  phase  shifter.  Switch  S,  allows 
either  <^,  currents  from  the  selector, 
or  currents  from  another  range 
unit,  to  be  coupled  as  a  reference 
to  the  range  servo.  By  means  of  S„ 
the  six  range  units  may  be  con¬ 
nected  in  series. 

When  two  range  units  are  con¬ 
nected  by  an  S„  a  synchro  R,  of  one 
unit  operates  as  a  director  and  a 
similar  synchro  R,  of  the  second 
unit  functions  as  a  responder. 
The  phase  shifter  between  each 
synchro  rotor  4>,  output  and  switch 
contact  of  S,  provides  for  a  30.8- 
deg  differential  between  <f>,  cur¬ 
rents  of  respective  rotors  when  a 
condition  of  balance  is  established. 
A  series  of  phase  meters  may  there¬ 
fore  assume  alignment  differentials 
of  30.8  deg.  A  range  of  one  mile 
is  equivalent  to  15.4  deg. 

An  examination  of  the  entire  sys¬ 
tem  will  show  a  series  connection 
of  range  units  C,  D,  E,  F,  A  and  B. 
There  is  a  disconnection  between 
B  and  C.  The  cam  assembly  of  unit 
B  is  in  a  position  which  connects 
4>,  current  to  the  range  servo.  The 
associated  dial  indication  of  zero  is 
equal  to  a  range  setting  of  ten 
miles.  This  is  further  indicated  on 
the  sample  dial  face  shown  at  the 
bottom  of  Fig.  6.  The  range  indi¬ 
cator  B  retains  its  ten-mile  setting 
until  a  plane  enters  the  approach 
path.  When  the  latter  occurs  <i>, 
currents  under  control  of  the  plane 
allow  the  range  meter  B  to  follow 
the  plane  in  toward  the  touch-down 
point. 

The  range  unit  A,  under  the  con¬ 
trol  of  range  unit  B,  had  previously 
assumed  an  adjustment  of  30.8  deg 
behind  unit  B.  Unit  A  will  remain 
in  this  position  until  a  plane  takes 
over  the  control  of  unit  B.  In  this 
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FIG.  7 — Aiiborn*  •<iuipm*nl.  Intormation  may  eltliar  ba  applied  to  Indicator  or 
to  automatic  pilot  ior  complatoly  automatic  approach 


event,  a  rotation  of  R,  in  unit  B  will 
be  closely  followed  by  R,  in  unit  A. 

In  the  process,  a  cam  is  rotated  in 
the  arrow  direction  until  a  fol¬ 
lower  rides  upon  the  larger-diam- 
eter  portion  of  the  cam.  A  director 
control  current  0,  from  unit  B  is 
disconnected  by  S„  and  unit  A  will 
then  have  assumed  a  setting  of  ten 
miles.  While  this  action  is  taking 
place  the  remainder  of  the  range 
units  in  the  complete  system  will 
have  likewise  advanced  30.8  deg. 

Aircraft  Equipment 

The  diagram  of  Fig.  7  shows  the 
equipment  included  in  the  plane.  If 
a  plane  is  merely  equipped  with  a 
communication  receiver,  the  pilot 
may  be  talked  in.  If  an  indicator 
is  included  in  the  plane  the  various 
data,  in  the  form  of  phase-displaced 
currents,  will  be  used  to  control  the 
indicator.  Or,  if  the  plane  is 
equipped  with  an  auto-pilot,  the 
latter  data  may  be  coupled  directly 
to  it  for  control  of  the  plane. 

Plane-ahead  range  data  will  con¬ 
sist  of  phase-displaced  currents  <i>, 
and  Phase  represents 

range  from  touch-down  of  the 
pilot’s  own  plane,  and  phase 
represents  range  from  touch-down 
of  the  plane  ahead.  The  resultant 
information  furnished  the  pilot  will 
be  the  distance  between  his  plane 
and  the  one  directly  ahead  of  his 
plane.  Phase  differences  between 
^  and  <^'  currents  are  coupled  to  a 
servo-tsrpe  phase  meter.  The  latter 
consists  of  a  synchro  resolver  R-. 
and  its  associated  control  circuits 
and  motor.  An  assumed  position  of 
ft,  is  a  measure  of  aircraft  spacing, 
which  is  mechanically  transferred 
to  the  indicator. 

Touch-down  range  is  represented 
by  currents  and  <t>t.  Phase  rela¬ 
tionships  of  these  currents  are  de¬ 
tected  by  means  of  a  second  servo- 
type  phase  meter,  and  converted 
into  an  indication  of  distance  to  the 
touch-down  point.  This  phase 
meter  consists  of  synchro  resolver 
ft,  and  its  control  circuits  and 
motor.  Aircraft  range  is  closely 
followed  by  a  changing  angular 
position  of  ft«  which  is  transferred 
to  the  indicator. 

Azimuth  position  deviation  data 
consists  of  phase-related  currents 
and  *■,,  and  elevation  position  devi¬ 
ation  data  consists  of  phase-related 


currents  and  </>^  These  currents 
are  likewise  coupled  to  phase-meter 
circuits,  wherein  electrical  differ¬ 
entials  are  converted  to  positional 
information.  The  mechanical  out¬ 
put  of  each  meter  is  likewise  trans¬ 
ferred  to  the  indicator.  The  indi¬ 
cator  is  similar  to  that  described  in 
connection  with  Fig.  5. 

Conventional  auto-pilot  equip¬ 
ment  may  be  modified  to  respond  to 
the  same  control  data  supplied  to 
the  indicator.  The  auto-pilot  is 
shown  in  Fig.  7  by  a  block  diagram. 
Current  phases  ifh  and  will 
be  used  to  control  the  plane  in  pitch 
and  yaw.  Current  phases  and  ^ 
in  combination  with  and  will 
be  used  to  control  the  plane’s  speed. 

Potential  Advantages 

In  summarizing,  it  will  do  well 
to  point  out  that  systems  in  the 
past,  for  the  most  part,  have  been 
limited  to  the  control  of  aircraft 
singularly  and  have  involved  the 
use  of  several  skilled  operators  to 
interpret  cathode-ray  scope  indica¬ 
tions  and  then  convey  the  results  of 
their  interpretations  to  the  craft 
under  control.  The  means  provided 
by  these  systems  for  the  indications 
of  the  location  of  the  craft  with  re¬ 
spect  to  the  glide  path  require,  at 
best,  the  interpretation  and  correla¬ 
tion  of  separate  indications  for 
each  of  the  coordinates  used  to  de¬ 
termine  the  position. 

There  is  no  certainty  with  exist¬ 
ing  systems  that  an  indication  of  a 
craft  on  the  glide  path  will  not  be 


confused  with  indications  of  other  ) 
craft  or  objects  in  the  vicinity. 

The  indicating  facilities  of  the  i 
present  system,  however,  portray  ' 
on  one  instrument  face  a  correlated  j 
indication  of  the  position  of  an  air-  | 
craft  with  respect  to  a  desired  glide  • 
path.  The  indication  obtained  is  ^ 
assuredly  representative  of  the  J 
plane  under  control,  by  virtue  of  • 
the  inherent  ability  to  discriminate  ; 
against  targets  having  a  velocity  ^ 
relative  to  the  desired  glide  path,  | 
which  differs  from  that  of  the  | 
desired  target.  } 

The  indicators  are  mechanically  i 
actuated  devices  that  respond  to 
signal  inputs  which  lend  them¬ 
selves  readily  to  the  actuation  of 
repeater  indicators.  When  such 
repeaters  are  located  in  aircraft, 
the  pilot  may  make  his  approach  by 
radar-controlled  instrument  read¬ 
ings.  For  a  more  accurately  con¬ 
trolled  approach  the  pilot  may 
couple  the  received  signals  to  the 
auto-pilot  for  a  completely  auto¬ 
matic  operation. 

As  explained,  the  system  is 
adapted  for  the  simultaneous  con¬ 
trol  of  as  many  as  five  aircraft  by 
the  provision  of  a  plurality  of  sets 
of  range,  azimuth  and  elevation  de¬ 
termining  circuits  mechanically  in¬ 
terlocked  through  their  range-re¬ 
sponsive  servo  motors.  This  is  ac¬ 
complished  in  a  manner  such  that 
each  in  turn  becomes  responsive  to 
the  reception  of  target  echo  signals 
from  targets  at  a  predetermined 
range  limit. 
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TELEMETERING  SYSTEM 

Snowfall  in  isolated  mountain  areas  is  measured  in  terms  of  radiation  between  slug  of 
Cobalt-60  embedded  in  ground  and  Geiger-Muller  tube  suspended  above  it.  Unattended 
f-ni  transmitters  and  re|>eaters  forward  data  to  central  recording  station.  Commitments 
for  hydroelectric  power  and  irrigation  water  are  made  on  basis  of  measurements 


By  JOHN  A.  DOREMUS 

Motorola^  Inc. 

Chicago,  111, 


The  economic  importance  of 
efficient  use  of  natural  precipi¬ 
tation  in  the  western  part  of  our 
country  has  become  well  known  in 
recent  years.  This  requires  ac¬ 
curate  measurement  of  precipita¬ 
tion  as  it  falls  and  as  it  is  stored  in 
the  snow  pack  in  mountainous 
areas. 

Commitments  for  both  hydro¬ 
electric  and  irrigation  water  sup¬ 
plies  are  made  on  the  basis  of  snow 
measurements.  Snow-survey  and 
precipitation-gage  data  give  only 
limited  information  because  of  the 
inaccessibility  of  many  important 
watersheds  during  the  winter. 

Instrumentation 

During  the  past  two  years,  R.  W. 
Gerdel  and  B.  Lyle  Hansen  of  the 
U.  S.  Weather  Bureau  and  W.  C. 
Cassidy  and  Forrest  L.  Rhodes  of 
the  U.  S.  Army  Corps  of  Engineers' 
have  developed  a  thickness  gage,  us¬ 
ing  radioactive  isotopes  of  common 
metals,  to  measure  the  water  equiv¬ 


alent  of  snow  cover  in  isolated 
areas. 

Only  gamma  rays  appear  to  have 
sufficient  energy  to  penetrate  a  deep 
snow  pack.  The  intensity  of  radia¬ 
tion,  after  passing  through  an  ab¬ 
sorbing  medium,  depends  upon  the 
original  intensity  and  the  thickness 
of  the  medium,  in  accordance  with 
Lambert’s  law  dl  =  yJ.dx.  The 
proportionality  constant,  u.,  (also 
called  the  linear-absorption  co¬ 
efficient)  is  the  reciprocal  of  the 
thickness  of  the  medium  which  will 
reduce  the  intensity  of  radiation  to 
1/c  of  its  original  value.  The  linear- 
absorption  coefficient,  when  divided 
by  the  density  of  the  substance,  p, 
produces  the  mass-absorption  co¬ 
efficient,  ui/p,  which  is  constant  re¬ 
gardless  of  the  state  of  the  medium 
whether  it  be  solid,  liquid,  or  gase¬ 
ous. 

The  water  equivalent  of  a  snow 
pack  may  be  expressed  in  terms  of 
measured  attenuation  through  the 
snow,  provided  three  conditions  are 


Saiuinq-unU  ana  and.  bnlow,  rodioal 
CobaIl-60  and  colUmotor  Mt  in  con 
ciel*  boM  undnr  Mnsinq  unit 


met  in  the  measuring  equipment: 

(1>  Cosmic  radiation  must  be  deter* 
mined,  and  subtracted  from  the  measure¬ 
ment.  unless  it  Is  very  small  compared 
to  the  Intensity  from  the  source  i>eins 
measured. 

(2)  Radiation  must  be  essentially  mon¬ 
ochromatic,  .since  the  absorption  coefficient 
is  constant  only  for  a  .specific  wave¬ 
length. 

(3)  The  beam  of  radiation  must  be 
collimated  to  reduce  excessive  scattering, 
which  would  produce  an  apparent  varia¬ 
tion  in  the  ai>sorption  coefficient. 

After  investigating  all  available 
sources  of  gamma  radiation.  Dr. 
Gerdel  and  his  associates  chose 
Cobalt-60  because  it  has  high  activ¬ 
ity,  its  radiation  is  essentially 
monochromatic  (1.1  and  1.3  mev) 
and  it  has  a  long  half-life  (5.3 
years).  Decay  correction  within  a 
season  is  small. 

Two  units  (40  millicuries)  of 
Cobalt-60  were  mounted  at  the 
lower  end  of  a  heavy  lead  tube.  The 
tube  was  installed  vertically  in  the 
ground,  with  the  upper  end  flush 


This  article  is  based  on  a  paper  presented 
at  the  1960  National  EHectronics  Confer¬ 
ence.  The  conference  paper  will  appear 
In  the  XBC  Proceedinga. 


Physical  orrangament  ot  aquipmsat  at  a  data-transmittlnq  station.  A  singla  pola 
supports  tha  sensing  unit  and  antenna 
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with  the  surface.  This  method  of  standard  is  superimposed  on  the  which  increases  in  percentage  as  i 
mounting  effectively  collimates  count  rate  for  a  portion  of  the  the  quantity  measured  increases, 
emission  so  that  at  15  feet  the  prin-  sampling  period,  as  a  means  of  However,  practical  measurements 
cipal  energy  is  contained  within  a  checking  the  entire  system  from  show  that  up  to  a  reading  of  46 
circle  approximately  feet  in  the  sensing  element  to  the  recorder,  inches  of  water  equivalent  the 
diameter.  Calibration  of  the  radioactive  error  is  less  than  5  percent.  This 

A  Geiger-Muller  tube  was  chosen  snow  gage  has  been  undertaken  is  far  better  accuracy  than  can  be 
as  the  sensing  device  because  it  is  both  by  the  use  of  hand-packed  attained  by  other  methods  of 
rugged  and  can  readily  withstand  snow  piles  and  by  the  use  of  known  measurement, 
conditions  of  operation  imposed  depths  of  water  between  the  radia- 

upon  it  by  this  application.  It  pro-  tion  source  and  the  sensing  tube.  Telemetering  System 

vides  an  output  that  can  be  readily  The  linear-absorption  coefficient  ob-  To  form  a  useful  system,  the  in- 
used  in  electronic  circuits.  To  pro-  tained  was  very  close  to  the  theo-  formation  from  many  gaging  sta- 

vide  continuous  calibration,  a  small  retical  value  for  absorption  of  1.2-  tions  must  be  transmitted  to  a 

sample  of  Strontium-90  is  included  mev  energy  by  water.  Slight  central  collecting  station  far  re¬ 
in  the  housing  with  the  G-M  tube,  differences  can  be  attributed  to  un-  moved  from  the  data-transmitting 
Emission  is  essentially  beta  radia-  equal  distribution  of  1.1  and  1.3-  sites.  These  sites  are  by  their  na¬ 
tion,  with  a  half  life  of  25  years,  mev  energy  from  the  Cobalt-60  and  ture  at  locations  inaccessible  to  pole 

The  sample  is  placed  close  to  the  to  the  finite  resolving  power  of  the  line  facilities.  Radio  is  the  only 

G-M  tube  but  separated  from  it  by  self-quenching  tube.  practical  medium  for  transmitting 

a  magnetically-operated  metal  Unlike  most  instruments,  the  ra-  data  to  the  recording  station.  For 
shield.  The  radiation  from  the  beta  dioactive  ^now  gage  has  an  error  simplicity,  a  one-way  radio  system 
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Trpical  unattended  repeater  that  receleee  tiqnole  irom  eereral  radoactive.enow.qa«e  dota-tronemittinq  etotiena  locolod  In  remoto  omob- 
tain  areas  and  relays  them  to  a  more  accessible  recordinq  station 


Division 

by 


Ftbruarr,  J95I  —  ELECTRONICS 


is  used  and  data  stations  are  actu¬ 
ated  according  to  a  program  con¬ 
trolled  by  a  time  clock  at  each 
station. 

A  count  rate  as  high  as  20,000 
per  minute  or  as  low  as  120  per 
minute  (background  rate)  must  be 
transmitted.  Since  the  lower  count- 
rates  represent  the  maximum  depth 
of  snow  cover  and  since  minimum 
count  is  limited  by  background 
count,  it  is  important  to  study  the 
probable  error  due  to  the  random 
nature  of  the  background  count. 
This  follows  the  well-known  distri¬ 
bution  of  random  events,  where  the 
maximum  deviation  is  D  =  VN. 
Thus  a  maximum  deviation  of  11 
counts  might  be  expected  with  a 
background  count  of  120  cpm.  A 
longer  counting  period  would  im¬ 
prove  the  accuracy  of  reading.  Us¬ 
ing  five  minutes  as  a  counting 
period,  D  =  V 600/6,  or  4.9  counts 
per  minute.  A  five-minute  count¬ 
ing  period  was  therefore  chosen  as 
a  practical  compromise  between  the 
number  of  stations  to  be  handled  in 
a  given  period  of  time  and  the  prob¬ 
able  error  incurred  due  to  the  ran¬ 
dom  nature  of  the  impulses. 

The  bandwidth  required  of  the 
transmission  system  is  directly 
proportional  to  the  rate  of  data 
transmission.  However,  the  noise 
power  affecting  the  system  is  also 
proportional  to  the  system  band¬ 
width.  It  is  desirable,  therefore,  to 
reduce  the  bandwidth  of  the  system' 


RecalTing  equipment  uaed  at  central  recording  elation  to  handle  the  audio  enb- 
carriert  oi  remote  repeater  elotioni 


Calibration  oi  radioactiTe  gage  in 
count*  per  minute  above  coimic  back¬ 
ground  Ter*u*  water  equivalent  oi 


to  a  minimum,  provided  that  this 
reduction  does  not  incur  an  intoler¬ 
able  error  in  the  reading. 

In  the  data-transmission  system 
chosen,  an  audio  subcarrier  is  used 
to  frequency-modulate  an  r-f  car¬ 
rier  in  the  169  to  173-mc  range. 
The  frequency  of  the  audio  sub¬ 
carrier  is  shifted  from  its  nominal 
value  to  a  second  value  by  the  first 
count  signal  from  the  G-M  tube. 
The  next  count  shifts  it  back  to  its 
original  value.  Each  count  is  iden¬ 
tified  as  a  point  in  time  when  re¬ 
ceived  at  the  recording  station. 
However,  the  average  frequency  of 
modulation  of  the  audio  subcarrier 
is  only  half  the  count  rate. 

If  a  further  division  by  two  is 
incorporated,  using  a  conventional 
divider  circuit,  an  error  of  -f  zero 
to  minus-one  count  is  incurred. 
Dividers  can  be  used,  with  the  fol¬ 
lowing  errors  being  incurred : 


Maximum 

Maximum  error  In 

ETrors In  count  rate 
count  (cpm  In 

a-min.  period) 


It  should  be  noted  that  the  error 
incurred  by  the  u.se  of  dividers  is 
an  error  in  basic  count.  When  taken 
over  a  five-minute  period,  the  maxi¬ 
mum  error  in  counts  per  minute  is 
only  one-fifth  of  the  basic  count 
error  as  shown  above.  Since  the 
quantity  being  measured  was  shown 
previously  to  have  a  possible  error 
of  4.9  counts  per  minute  (at  mini¬ 
mum  counting  rate)  it  is  practical 
to  divide  the  basic  count-rate  by 


eight  and  incur  a  maximum  error 
that  is  small  compared  with  the 
uncertainty  already  existing. 

The  maximum  expected  average 
count-rate  of  20,000  cpm  is  equiva¬ 
lent  to  333  counts  per  second. 
However,  with  currently-available 
Geiger-Muller  tubes  having  a  dead 
time  of  150  microseconds  the  maxi¬ 
mum  frequency  of  pulses  could  be 
as  high  as  6,667  per  second.  Since 
two  pulses  are  required  to  provide 
a  full  cycle  of  frequency-shift  modu¬ 
lation,  this  is  equivalent  to  3,333 
cycles  per  second.  A  further  di¬ 
vision  by  eight  reduces  the  require¬ 
ment  to  416  cycles  per  second.  The 
bandwidth  required  to  transmit 
this  modulation  width  is  generally 
taken  as  2.3  times  the  highest  modu¬ 
lating  frequency.’  Thus  a  1,000- 
cycle-wide  system  would  provide 
practical  operation. 

The  .system  used  is  equivalent  to 
a  double-frequency-modulation  sys¬ 
tem.  The  signal-to-noise  improve¬ 
ment  factor  is  represented  by  the 
relation’ 


Signal-to-noise  ratio  improvement 
is  set  at  12  db  over  an  equivalent 
amplitude-modulated  system. 

The  use  of  frequency-modulated 
subcarriers  has  two  more  im¬ 
portant  attributes.  In  a  practical 
snow-gaging  system,  many  data- 
transmitting  stations  are  spread 
over  a  wide  area.  Repeater  sta¬ 
tions  are  required  to  receive  and  to 
retransmit  the  signals  to  the  re¬ 
cording  station.  Simultaneous  re¬ 
ception  at  a  repeater  station  of  two 
or  more  data-transmitting  stations 


driven  charger  mounted  on  a  jeep. 

At  the  recording  station,  data  is 
taken  in  terms  of  counts  over  a  five- 
minute  period  using  a  conventional 
scaler-divider  and  time  clock.  These 
data  need  only  be  multiplied  by  the 
division  factor  of  the  system  and 
referred  to  the  calibration  data  for 
the  station  to  obtain  water  equiva¬ 
lent  of  the  snow  pack. 

This  system  is  being  constructed 
under  contract  with  the  Corps  of 
Engineers  and  is  being  installed  at 
the  Central  Sierra  Snow  Labora¬ 
tory  in  California.  It  will  be  oper¬ 
ated  through  the  1950-1951  snow 
.season.  Following  satisfactory  tests 
and  acceptance  by  the  contractor,  a 
detailed  report  on  design  and  opera¬ 
tion  characteristics  will  be  prepared 
for  publication  through  the  con¬ 
tract  agency. 

Future  Dwelopment 

Future  aims  of  this  project  are 
in  the  direction  of  providing  more 
accurate  data  at  a  faster  rate. 

The  use  of  scintillation  detectors 
will  provide  a  great  improvement  in 
efficiency  and  resolution  of  the  sens¬ 
ing  device.  Counting  efficiencies  of 
50  percent  and  a  dead  time  of  less 
than  a  microsecond  can  be  obtained, 
as  compared  to  the  currently-used 
self-quenching  Geiger-Muller  tube 
with  an  efficiency  of  i  percent  and 
a  dead  time  of  150  microseconds. 

Evaluation  of  the  data  at  the  field 
station  will  allow  transmission  of  a 
quantity  representing  only  the 
count  rate  rather  than  the  actual 
count.  This  will  greatly  shorten 
the  time  required  to  obtain  data 
from  a  given  station.  Automatic 
recording  will  be  possible,  preclud¬ 
ing  the  need  for  an  operator  to  be 
constantly  monitoring  the  system. 

The  author  wishes  to  acknowl¬ 
edge  the  assistance  of  Edward  Bau¬ 
man,  Robert  Q.  Stanton,  Walter  A. 
Kelley  and  William  Bowman,  all  of 
Motorola,  in  developing  the  data 
transmission  system  which  makes 
this  complete  system  possible. 
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Hcdi-wott  i-m  transmitter  and  Quonset-type  hut  that  protects  It  itora  the  elements, 
bears  and  other  animals  at  remote  dota-lransmittlnq  locatloiu 


is  possible  through  the  use  of  mul¬ 
tiple  receivers  on  separate  r-f  car¬ 
rier  frequencies.  If  the  audio  sub¬ 
carriers  of  these  several  stations  are 
at  different  selected  points  in  the 
audio  spectrum,  then  the  audio  sig¬ 
nals  may  be  combined  and  sent  to 
the  recording  station  simultane¬ 
ously  on  a  single  r-f  circuit.  At  the 
recording  station,  separate  decod¬ 
ing  equipments,  one  operating  at 
each  of  the  audio  subcarrier  fre¬ 
quencies,  provide  simultaneous 
records  of  data.  This  greatly  sim¬ 
plifies  the  radio  network  needed  to 
handle  large  volumes  of  data  in  a 
given  period. 

The  second  important  attribute 
of  the  audio-frequency  subcarrier  is 
that  it  can  be  transmitted  through 
one  or  more  repeater  stations  with¬ 
out  demodulation  and,  therefore, 
without  materially  affecting  its 
signal-to-noise  ratio  and  without 
affecting  in  any  way  the  accuracy  of 
the  reading  which  it  is  carrying. 


nal  capacity  at  — 20F,  while  a 
charge-retaining  type  of  lead  bat¬ 
tery  shows  50  percent  and  a  vehic¬ 
ular-type  lead  battery  less  than  20 
percent. 

A  jewelled-escapement  time 
switch  was  developed  for  this  ap¬ 
plication.  It  is  wound  periodically 
by  a  small  electric  motor.  Com¬ 
pensation  is  included  for  operation 
at  very  low  temperatures. 

Miniature  Quonset-type  shelters 
are  provided  for  each  of  the  data- 
transmitting  stations.  They  are 
rugged  enough  to  stand  the  ele¬ 
ments  and  attacks  by  brown  bears 
and  other  animals. 

The  G-M  tube  and  beta  standard 
are  mounted  at  the  end  of  a  Hub¬ 
bard  truss  arm.  The  arm  is 
mounted  on  a  standard  telephone 
pole  which  also  supports  the 
antenna. 

Antennas  of  both  directional  and 
nondirectional  types  are  used.  All 
are  ruggedized  to  stand  the  severe 
torture  of  the  elements. 

The  battery-operated  transmit¬ 
ters  and  receivers  are  mounted  in 
small  stainless-steel  cases  which 
them.selves  are  weather  proof. 
Power  is  brought  in  through 
gasketed  glands.  Individual  sec¬ 
tions  such  as  oscillators,  dividers, 
transmitter  and  receiver  stages  and 
the  time  switches  are  individually 
removable  for  easy  servicing  in  the 
field. 

Storage  batteries  and  power  sup¬ 
plies  are  mounted  in  wooden  chests 
to  facilitate  recharging.  It  is  ex¬ 
pected,  however,  that  recharging 
will  be  done  on  location  during 
summer  months  by  a  gasoline- 


Station  Equipment 

When  designing  equipment  for 
tran.smission  of  meteorological 
data,  the  system  and  components 
must  be  the  most  dependable  pos¬ 
sible  within  limitations  impo.sed  by 
physical  location.  Of  major  impor¬ 
tance  is  the  primary  power  source, 
since  it  will  materially  affect  circuit 
design,  transmitter  power-outputs 
and  operating  program. 

In  the  system  under  discussion 
the  nickel-cadmium  storage  battery 
was  chosen  because  of  its  freedom 
from  self-discharge  and  its  effec¬ 
tiveness  at  low  temperatures.  This 
battery  shows  70  percent  of  nomi¬ 
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This  article  presents  some  of 
the  facts  basic  to  color  tele¬ 
vision  and  the  numerical  conse¬ 
quences  of  these  facts  as  they  affect 
color  television  system  perform¬ 
ance. 

As  a  starting  point  for  the  analy¬ 
sis,  consider  the  monochrome  pic¬ 
tures  produced  by  the  present  FCC 
standards.  These  are  broadcast  in 
a  6-mc  channel  with  525  lines  per 
picture  and  30  pictures  per  second. 
The  bandwidth  effectively  useful 
for  picture  information  is  about 
4  me.  Counting  positive  and  nega¬ 
tive  alternations,  pictorial  informa¬ 
tion  to  the  extent  of  8,000,000  ele¬ 
ments  per  second  may  thus  be  trans¬ 
mitted.  With  the  rate  of  thirty 
pictures  per  second,  this  permits 
267,000  elements  per  picture.  The 
acceptance  of  present  television  by 
the  public  indicates  that  pictures  of 
the  grade  now  provided  are  accept¬ 
able  in  quality. 

In  a  monochrome  picture  each  dis¬ 
tinguishable  element  requires  for 
its  description  a  single  number,  to 
represent  the  element’s  brightness. 
If  a  color  picture  is  to  be  produced, 
however,  three  quantities  must  be 
given  with  respect  to  each  dis¬ 
tinguishable  element  if  reasonably 
true  reproduction  is  to  result.  Prac¬ 
tical  three-color  reproduction  sys¬ 
tems  can  be  made  to  give  color 
rendition  which  is  highly  satis¬ 
factory  to  the  public. 

If  all  that  is  known  about  color 
vision  were  what  is  implied  by  .the 
foregoing  remarks,  then  it  is  ap¬ 
parent  that  to  reproduce  a  color 
picture  with  detail  equivalent  to 
that  now  given  in  black  and  white 
television  and  with  color  rendition 
as  good  as  that  offered  by  Koda- 
chrome,  the  amount  of  information 
transmitted  per  picture  must  be 


FIG.  I — Experimental  arrangement  oi  componenti  for  tronimiseion  of  the  mixed-hlghi 
signal,  based  on  a  2.mc  crossover  frequency 


FIG.  2 — Spectrum  occupancy  arising  from  scanning.  Shown  solid  are  the  spectrum 
components  oi  the  82nd  and  83rd  harmonic  oi  the  line  frequency.  Odd  harmonic  oi 
half  the  line  frequency,  shown  dashed,  foils  midway  between  and  can  be  traiu- 
mitted  over  same  channel  with  little  interference 


FIG.  3 — Methbd  oi  synthesising  by-passed  mixed-highs  signal  ot  trorumitter.  Even 
and  odd  designotions  refer  to  order  of  harmonic  of  half  the  line  frequency 
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Color  TV  Systems 

Based  on  the  color-system  research  of  the  Hazeltine  Laboratories,  this  review  specifies  nu¬ 
merically  the  improvement  resulting  from  the  use  of  band-sharing  and  mixed-highs  trans¬ 
mission  in  the  dot-sequential  system,  and  compares  its  performance  with  that  of  the  field- 

sequential  system 


trebled.  If  for  comparative  pur¬ 
poses  we  assume  that  the  picture 
repetition  rate  shall  be  maintained, 
then  the  system  bandwidth  must 
also  be  trebled.  Pictures  trans¬ 
mitted  on  this  basis  should  how¬ 
ever,  have  all  of  the  resolution  ex¬ 
hibited  by  the  presently  acceptable 
monochrome  pictures  and  should 
show  this  resolution  in  full  color 
with  color  rendition  which  is  at 
least  potentially  equal  to  that 
afforded  by  Kodachrome. 

The  color  plate  which  appeared 
on  the  cover  of  Electronics  for 
December  1950  shows  as  Fig.  A  the 
reproduction  of  a  color  television 
picture  in  which  a  separate  4-mc 
band  was  devoted  to  each  of  the 
three  primary  colors,  or  12  me  in 
all.  In  the  original  television  re¬ 
production  the  resolution  is  in  all 
respects  as  good  as  that  which  is 
currently  satisfying  the  public  in 
our  monochrome  television.  The 
color  behavior  is  at  least  potentially 
the  equal  of  that  which  has  been 
found  acceptable  to  the  public  in 
Kodachrome.  It  seems  appropriate, 
therefore,  to  say  that  color  tele¬ 
vision  performance  of  this  grade 
would  be  found  acceptable  to  the 
public.  This  12-mc  simultaneous 
picture  may  therefore  be  looked  on 
as  a  yardstick. 

It  is  undesirable  to  have  to  treble 
the  -system  bandwidth  to  introduce 
color  into  a  monochrome  picture. 
Is  it  neces.sary  that  this  increase  in 
bandwidth  be  provided?  The  view¬ 
ing  of  a  colored  image  is  highly 
subjective  in  character,  and  for  this 
reason  both  the  characteristic  of 
the  eye  that  sees  the  picture  and 
the  mind  that  interprets  it  must  be 
taken  into  consideration. 

Figure  B  of  the  cover  plate 
shows  the  effect  produced  when  the 


bandwidth  is  increased  only  5  per¬ 
cent  rather  than  200  percent.  Al¬ 
though  this  picture  contains  such 
a  small  amount  of  color  information 
added  to  the  full  detail  monochrome 
picture,  it  gives  reasonable  satis¬ 
faction  to  the  viewer.  If  one  had 
not  seen  Fig.  A,  one  would  not 
realize  that  the  color  has  disap¬ 
peared  from  areas  of  fine  detail 
such  as  the  awning  stripes.  Since 
there  has  inevitably  been  some 
small  degradation  of  all  pictures  in 
the  photographic  and  magazine 
printing  processes,  the  comparison 
is  even  more  striking  when  seen  on 
the  tube  face. 

Mixed  Highs 

The  detailed  circuit  arrange¬ 
ments  by  which  the  picture  of  Fig. 
B  is  produced  are  based  upon  the 
concept  of  “mixed  highs.”  This 
concept  and  its  physiological  basis 
are  described  by  its  originator, 
A.  V.  Bedford,  in  his  paper  in  the 
September  1950  issue  of  the  IRE 
Proceedings.  The  principle  is 
based  on  the  physiological  fact  that 
the  eye  is  insensitive  to  color  in  fine 
areas.  In  other  words,  it  is  less 

- FULLER  EXPLANATION  — 

The  cover  of  the  December  iuue  of 
Electronics  illustrated  the  spectrum- 
saving  property  of  mixed-highs  trans¬ 
mission  of  color  imoges  in  terms  of  the 
final  result,  o  direct  comparison  in 
color  between  full-simultaneous  ond 
mixed-highs  renditions  of  the  some 
subject.  This  paper,  based  on  the 
material  presented  at  the  1950  Syra¬ 
cuse  Foil  Meeting,  goes  into  detoil  on 
the  theoretical  and  practical  back¬ 
ground  of  this  comporison  and  extends 
it  to  cover  the  field-sequential  sys¬ 
tem. — The  Editors 


sensitive  to  changes  in  hue  and  sat¬ 
uration  than  to  changes  in  bright¬ 
ness. 

From  the  point  of  view  of  mixed 
highs,  it  can  be  said  that  in  Fig.  B 
individual  information  was  pro-  ; 
vided  for  each  of  the  primary  colors  1 
in  the  range  between  0  and  0.1  me 
and  that  common  information  was 
provided  for  all  three  in  the  range 
between  0.1  and  4  me.  Figure  C 
shows  all  the  color  information 
present  in  Fig.  B.  It  consists  of 
0.1  me  of  each  primary  color,  or  a 
total  of  0.3  me. 

Figure  D  shows  the  components 
of  Fig.  B  lying  between  0.1  and  4.0 
me;  these  are  a  mixture  of  the  in¬ 
formation  picked  up  in  all  three 
colors  in  the  range  0.1  to  4.0  me. 
Figure  B  therefore  requires  a  total 
bandwidth  of  4.2  me,  which  is  made 
up  of  0.1  me  each  of  red,  green, 
and  blue,  and  3.9  me  of  mixed 
highs.  This  represents  an  increase 
of  5  percent  in  required  bandwidth 
over  the  requirements  of  a  4-mc 
monochrome  picture.  Figure  A  re¬ 
quires  an  increase  of  200  percent. 

The  frequency  at  which  the 
change  from  color  to  mixed  highs 
takes  place  is  called  the  crossover 
frequency.  A  schematic  circuit 
arrangement  for  using  mixed  highs 
is  shown  in  Fig.  1,  with  the  cross¬ 
over  frequency  set  at  2  me.  This 
illustration  shows  that  mixed  highs 
can  be  used  advantageously  only  in 
a  simultaneous  (or  essentially  sim¬ 
ultaneous  such  as  the  dot-sequen¬ 
tial)  system,  because  the  heart  of 
the  method  lies  in  using  one  signal 
simultaneously  for  the  fine  detail 
in  all  three  colors. 

The  numerical  relations  between 
total  effective  bandwidth,  resolu¬ 
tion,  and  color  information  for  a 
number  of  cros.sover  frequencies 
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are  shown  in  more  detail  in  Table  1. 

Subjective  comparisons  under 
critical  conditions  by  a  number  of 
observers  at  a  normal  viewing 
distance  of  four  times  picture 
height  led  to  the  following  con¬ 
clusions  : 

First,'  at  a  2-mc  crossover,  with 
an  effective  band  of  8  me,  the  re¬ 
production  is  virtually  indis¬ 
tinguishable  from  the  12-mc  yard¬ 
stick  picture;  for  most  scenes,  no 
difference  is  exhibited.  Second,  at 
a  1-mc  or  0.5-mc  crossover,  with 
total  bands  of  6  and  5  me  re¬ 
spectively,  reproduction  is  as  good 
as  the  12-mc  picture  in  all  respects 
save  that  very  small  colored  areas 
are  partially  desaturated.  Third,  a 
crossover  as  low  as  0.1  me  may  not 
be  fully  satisfactory  on  some  sub¬ 
jects.  Other  observers  might  reach 
even  more  liberal  conclusions  favor¬ 
ing  values  under  0.1  me. 

The  evidence,  such  as  the  pic¬ 
tures  in  the  cover  plate,  supports 
completely  the  statement  that,  by 
means  of  the  mixed-highs  tech¬ 
nique,  color  television  pictures  can 
Ije  produced  fully  as  sharp  as  the 
best  monochrome  pictures,  with  ex¬ 
cellent  general  color  rendition, 
using  a  band  not  materially  greater 
than  that  required  for  monochrome 
television.  However,  to  obtain  this 
bandwidth  advantage,  the  color 
television  system  must  be  essen¬ 
tially  simultaneous  in  character. 

Possibilities  tor  Band-Sharing 

Consideration  of  the  frequency 
spectrum  of  a  television  transmis¬ 
sion  indicates  that  over  the  major 
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portion  of  the  band,  say  from  line 
frequency  on  up,  the  spectrum  con¬ 
sists  (as  shown  in  Fig.  2)  of  com¬ 
ponents  at  the  successive  harmonics 
of  the  line  frequency,  and  groups  of 
sidebands  associated  with  each  of 
these  components  and  spaced  apart 
by  the  field  frequency  and  its 
harmonics. 

Elach  group  occupies  only  a  minor 
fraction  of  the  frequency  space  be¬ 
tween  successive  component  groups. 
The  scanning  of  any  television  pic¬ 
ture  always  results  in  a  spectrum 
of  this  character,  the  differences 
between  one  picture  and  another 
being  represented  by  changes  in  the 
relative  amplitudes  and  phases  of 
the  various  components.  In  no  case 
does  any  component  arise  midway 
between  successive  harmonics  of  the 
line  frequency. 

Let  us  now  interject  artificially  a 
component  midway  between  two 
harmonics  of  line  frequency  (and 
therefore  at  an  odd  harmonic  of 
one-half  the  line  frequency,  as 
shown  dotted  in  Fig.  2).  If  such  a 
component  is  added  to  a  television 
picture  signal  and  the  result  viewed 
on  a  display,  the  amplitude  of  the 
injected  component  at  each  point  in 
the  picture  is  of  opposite  polarity  in 
one  frame  from  the  polarity  of  the 
preceding  and  succeeding  frames 

To  idealize  the  situation  slightly, 
by  regarding  the  display  as  linear 
in  its  amplitude  characteristic  and 
by  saying  that  the  eye  will  integrate 
perfectly  over  a  two-frame  interval, 
then  this  artificially-injected  com¬ 
ponent  integrates  out  completely 
and  is  invisible.  In  practice,  these 


two  idealizing  assumptions  are  only 
moderately  w’ell  approximated.  The 
component  at  an  odd  harmonic  of 
half  the  line  frequency  is  of  low- 
visibility  rather  than  being  com¬ 
pletely  invisible.  However,  to  the 
extent  that  we  are  satisfied  that  the 
visibility  is  low  enough  to  be  unim¬ 
portant,  use  may  be  made  of  a  sub¬ 
stantial  portion  of  the  television 
signal  band  to  insert  a  complete 
new  set  of  components  derived  in 
any  fashion  and  transformed  to 
frequencies  which  are  odd  multiples 
of  one-half  the  line  frequency. 

Transmitter  for  Composite  Color 
Picture 

For  example,  consider  the  method 
of  deriving  a  color  signal  shown  in 
Fig.  3.  Signals  are  generated  for 
each  of  three  primary  colors.  These 
signals  consist  primarily  of  compo¬ 
nents  which  are  harmonics  of  the 
line  frequency  and  which  are  there¬ 
fore  even  harmonics  of  one-half  the 
line  frequency.  The  word  “EVEN” 
adjacent  to  the  signal  paths  indi¬ 
cates  this. 

The  outputs  of  the  three  channels 
are  combined  in  one  path  to  form 
a  brightness  signal.  In  another 
p.ath  the  outputs  are  fed  to  a  three- 
pha.se  sampling  device.  This  .samp¬ 
ling  device  is  also  a  heterodyning 
device.  Its  output  includes  the 
sampling  frequency  as  a  subcarrier 
and  sidebands  about  the  subcarrier 
spaced  from  it  by  the  frequencies 
present  in  the  sampled  signals. 

The  frequency  of  sampling  (fre¬ 
quency  of  the  subcarrier)  is  chosen 
to  be  an  odd  harmonic  of  one-half 
the  line  frequency.  All  of  the  out¬ 
put  of  the  .sampler  (of  such  fre¬ 
quencies  as  to  be  transmitted 
through  the  bandpass  filter)  con- 
si.sts  of  odd  harmonics  of  one-half 
the  line  frequency,  since  all  these 
components  represent  frequency 
sums  or  differences  between  the  odd 
subcarrier  and  the  even  modulation 
components.  Moreover,  the  addi¬ 
tion  of  an  odd  and  an  even  com¬ 
ponent  produces  an  odd  component. 

All  of  these  components  are 
therefore  suitable  for  direct  addi¬ 
tion  to  the  signal  from  the  bright¬ 
ness  branch  of  the  transmitter 
where  they  will  interleave  between 
the  components  of  that  branch.  In 
other  words,  the  composite  color 
picture  signal  consists  of  a  mono- 
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FIG.  4 — Method  oi  uUlixing  br-poued  mixed-hiqhi  eiqnol  ot  receiver.  Upper  path 
carriee  hill  monochrome  liqnol.  while  sampled  liqnals  below  introduce  color 
componenti 


Table  1 — Economy  of  Bandwidth  Obtained  by  Use  of  Mixed  Highs 


Elements  per  Picture 


Crossover 

Frequency 

Effective 

Elements 

Contributing 

Used 

Where  Mixed 

Video 

per 

to  Fine 

for 

Highs  Start,  me 

Band,  me 

Second 

Total 

Detail 

Color 

0.0  (Standard 

4.0 

8,000,000 

267,000 

267,000 

^  _ 

Monochrome) 

0.1  (SimultaneOMS  4.9 

8,400,000 

280,000 

267,000 

13,000 

Color) 

0.5 

5.0 

10,000,000 

333,000 

267,000 

67,000 

1.0 

6.0 

12,000,000 

400,000 

267,000 

133,000 

2.0 

8.0 

16,000,000 

533,000 

267,000 

267,000 

40 

12  0 

24,000,000 

800,000 

267,000 

533,000 

chrome  picture  signal  to  which  has 
been  added  a  low-visibility  color 
picture  signal. 

In  the  typical  receiver  shown  in 
Fig.  4,  the  video  signal  branches 
into  two  paths.  One  of  these  paths 
applies  the  entire  signal  to  one  set 
of  terminals  of  some  form  of  3- 
color  display.  The  even  components 
applied  through  this  path  affect  the 
display  visibly  but  the  odd  compo¬ 
nents  produce  only  low-visibility 
effects. 

In  the  other  path,  the  portion  of 
the  signal  containing  the  odd  com¬ 
ponents  is  selected  by  the  bandpass 
filter  and  is  then  heterodyned  in 
the  receiver  desampler,  using  the 
same  heterodyne  frquency  as  be¬ 
fore.  Since  this  frequency  is  an 
odd  multiple  of  one-half  the  line 
frequency,  the  subtraction  from  it 
of  odd-order  components  in  the  sig¬ 
nal  produces  visible  even-order  com¬ 
ponents  in  the  output.  The  sub¬ 
traction  from  it  of  even-order  com¬ 
ponents  produces  low-visibility  odd- 
order  components  in  the  output. 

The  three  outputs  of  the  .sampler 
provided  at  different  pha.se  posi¬ 
tions  in  the  .sampler  cycle  are  ap¬ 
plied  through  filters  to  their  respec¬ 
tive  terminals  in  the,  second  set  of 
input  terminals  of  tbe  three-color 
display.  At  the  transmitter  we 
have  included  an  additional  signal 
of  2-mc  total  bandw'idth  in  the 
transmi.ssion  and  at  the  receiver  we 
have  rederived  this  signal  and  the 
original  signal  free  of  interference 
with  each  other  except  for  the  ap¬ 
proximations  of  receiver  linearity 
and  perfect  integration  by  the  eye. 
This  added  2  me  of  information 
may,  by  system  proportioning,  be 
applied  in  any  desired  fashion  to 
the  transmission  of  information 
descriptive  of  the  hue  and  satur¬ 
ation  of  the  original  picture. 

Bandwidth  Requirements  for 
System 

We  have  noted  that  a  4-mc  band 
produces  good  monochrome  pictures 
and  that  in  an  independent  three- 
color  simultaneous  .system  a  12-mc 
band  is  needed  to  produce  pictures 
which  are  in  all  respects  as  good  as 
the  4-mc  monochrome  pictures. 
Further,  in  a  simultaneous  system 
employing  mixed  highs,  pictures  in 
all  respects  as  good  as  the  mono¬ 
chrome  picture  can  be  obtained  in 


an  8-mc  band  and  that  pictures  as 
sharp  as  a  monochrome  picture  and 
lacking  only  in  small-area  color  sat¬ 
uration  can  be  obtained  with  a  5-mc 
band.  Also,  by  a  process  of  band¬ 
sharing,  taking  advantage  of  the 
gaps  in  the  spectrum  of  a 
simple  television  signal,  appreciable 
amounts  of  information  can  be 
added  over  and  above  what  had 
been  contained  in  the  monochrome 
signal. 

It  is  clear  therefore,  that  a  signal 
of  full  color  and  full  definition  com¬ 
pared  to  good  monochrome  can  be 
transmitted  within  the  4-mc  effec¬ 
tive  band  of  a  standard  6-rac  tele¬ 
vision  channel,  and  that  to  the  ex¬ 
tent  that  the  approximations  previ¬ 
ously  mentioned  are  valid,  there 
will  be  no  spurious  patterns.  The 
system  operates  in  such  fashion 
that,  for  white  or  neutral  gray 
shades,  equal  signal  amplitudes 
reach  the  .sampler  from  the  three 
primary  channels  and  the  sampler 
therefore  exhibits  no  output.  A 
substantial  advantage  results  from 
this,  since  in  white  and  gray  areas 
even  the  residual  imperfections 
vanish. 

A  practical  aspect  of  color  tele¬ 
vision  sy.stems  is  their  susceptibil¬ 
ity  to  interference. 

In  the  diagram  of  Fig.  4,  the  di¬ 
rect  channel  by  which  the  composite 
signal  reaches  the  display  is  no 
more  or  no  less  susceptible  to  inter¬ 
ference  than  a  monochrome  receiver 
would  be.  The  channel  with  the 
sampling  unit  represents  a  different 
case.  Consider,  for  example,  a  c-w 
interfering  signal  at  approximately 
3  me,  with  a  sampling  frequency 
of  3.5  me.  The  sampling  process 
being  also  a  heterodyning  process. 


it  follows  that  the  sampler  output 
will  contain  the  difference  fre¬ 
quency  of  0.5  me.  This  frequency 
of  course  produces  a  much  coarser 
interfering  pattern  in  the  display 
than  the  original  3-mc  signal  would 
produce. 

In  small  areas,  the  eye  is  much 
less  sensitive  to  changes  in  hue  and 
in  saturation  than  it  is  to  changes 
in  brightness.  A  similar  statement 
may  be  made  with  respect  to  short 
time  intervals,  regardless  of  area; 
that  is,  a  flicker  produced  by 
brightness  modulation  is  far  more 
readily  perceptible  than  is  flicker 
of  equal  energy  content  represent¬ 
ing  a  change  in  hue  or  saturation 
only.  It  seems  reasonable,  there¬ 
fore,  so  to  proportion  the  system 
that  the  output  of  the  sampler  con¬ 
veys  information  with  respect  only 
to  hue  and  saturation,  thus  deriv¬ 
ing  all  brightness  information  from 
the  signal  which  takes  a  direct  path 
from  receiver  to  di.splay. 

For  in.stance,  an  interfering  sig¬ 
nal,  such  as  the  c-w  interference 
mentioned,  which  brightens  the 
green  element  of  the  display  at  a 
given  instant  shall  at  the  same  time 
decrease  the  combined  brightness 
of  the  red  and  blue  elements  of  the 
display  by  the  same  amount,  thus 
keeping  the  total  brightness  con¬ 
stant.  It  is  practical  to  design  a 
system  on  this  basis.  Such  an  ar¬ 
rangement,  originated  by  B.  D. 
Loughlin,  has  been  constructed. 

This  system,  called  the  Con.stant- 
Luminance  System,  reduces  the  sus¬ 
ceptibility  of  the  receiver  to  inter¬ 
ference  in  the  color  picture  by  6  to 
8  db.  The  improvement  is  apparent 
both  on  the  interfering  signals  from 
external  sources  and  on  the  inter- 
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Table  II — Comparison  oi  Color  Television  Systems 


Elements  per  Picture 


Contribu- 


Channel  Effective 

Elements 

Pictures 

tins 

Used 

Relative 

Width,  Video 

per 

per 

to  Fine 

for 

Fine 

me  Band,  me 

Second 

Second 

Total 

Detail 

Color 

Detail 

Standard  Monochrome 

60  4.0 

8,000,000 

30 

267,000 

267,000 

, 

1.0 

Simultaneous  Color 

15-18  12  0  24,000,000 

30 

800,000 

267,000 

533,000 

1.0 

Simultaneous  Color 

60  40 

8,000,000 

30 

267,000 

89,000 

178,000 

0.33 

Field-Sequential  Color 

6.0  40 

8,000,000 

24 

330,000 

110,000 

220,000 

0.41 

Field-Sequential  Color 

with  Dot  Interlace 

60  0-4* 

8,000,000 

24 

330,000 

110,000 

220,000 

2  4 

4,000,000 

24 

165,000 

55,000 

110,000 

495,000 

165,000 

330,000 

0.62 

Band  Shared  Color  with  Mixed  Hijhs 

6,0  0-4* 

8,000,000 

30 

267,000 

267,000 

2-4 

4,000,000 

30 

133,000 

133,000 

400,000 

267,000 

1 33,000 

1.0 

*  0-4  bend  transmitted  normally 
2-4  band  transmitted  as  interleaved  low-visibility  components 


ference  produced  by  the  fact  that 
the  interleaved  components  are  of 
low  rather  than  zero  visibility. 

For  a  quantitative  comparison  of 
interference  susceptibilities,  it  may 
be  said  that  fleld-sequential  color  as 
proposed  by  the  FCC  and  dot-se¬ 
quential  color  (as  shown  recently  in 
Washington)  appear  to  be  about 
equal.  Monochrome  is  only  two- 
thirds  as  susceptible,  and  dot-se¬ 
quential  color  using  the  constant- 
luminance  principle  is  nearly  as 
good  as  monochrome. 

Ability  of  Color  Systems  to 
Supply  Detail 

Table  II  shows  the  data  on  which 
a  comparison  of  color  systems  can 
be  based  quantitatively.  Column  1 
shows  the  bandwidth  which  would 
have  to  be  assigned  to  each  system 
to  transmit  the  full  television  pic¬ 
ture  complete  with  sound  and  guard 
bands.  Column  2  gives  the  effec¬ 
tively  available  video  band,  and 
column  3  the  number  of  pieces  of 
information  which  can  be  repro¬ 
duced  within  such  a  band  in  one 


second.  Column  5  is  obtained  by 
dividing  column  3  by  the  numbers 
in  column  4  and  gives  the  total 
amount  of  information  available  in 
a  complete  picture.  Of  these, 
column  6  states  those  which  con¬ 
tribute  to  geometrical  resolution 
and  column  7  those  which  carry  the 
color  information.  The  last  column 
gives  the  ratio,  relative  to  present 
monochrome  standards,  of  the  num¬ 
ber  of  elements  available  for  repro¬ 
ducing  the  fine  detail. 

The  most  important  comparison  is 
to  note  that  the  slow-switching-rate 
field-sequential  color  systems  devote 
twice  as  many  elements  to  color  in¬ 
formation  as  to  black  and  white,  as 
do  also  the  simple  simultaneous 
color  systems.  This  is  forced  by 
their  inability  to  use  the  mixed- 
highs  techniques,  requiring  that 
each  separate  color  picture  be 
painted  as  a  unit,  rather  than  a 
composite.  This  drastically  limits 
the  elements  available  for  fine 
detail. 

In  the  simple  field-sequential  sys¬ 
tem.  there  are  110,000  elements  per 


picture  carrying  the  all-important 
fine  detail  as  compared  to  267,000 
elements  in  the  present  mono¬ 
chrome  pictures.  This  is  about  41 
percent. 

The  band-shared  .system  using 
mixed  highs  also  has  available  267,- 
000  elements  to  portray  the  detail. 
On  the  other  hand,  the  field-sequen¬ 
tial  system  devotes  220,000  ele¬ 
ments  to  carrying  color  information 
as  contrasted  with  133,000  in  the 
band-shared  system  and  13,300  in 
Fig.  B  of  the  cover  plate. 

Conclusions 

We  believe,  from  the  evidence 
upon  which  this  paper  is  based, 
that  these  points  are  established: 

Color  vision  requires  only  slightly 
more  information  than  monochrome 
vision  (5  percent  to  50  percent 
more).  Television  sy.stems  can  take 
advantage  of  this  fact  by  using 
mixed  highs,  which  allow  the  effec¬ 
tive  bandwidth  to  be  reduced  from 
12  to  8  me  at  no  .sacrifice  of  quality 
in  any  respect,  and  with  a  trivial 
sacrifice,  reduced  further  to  6  or 
even  5  me. 

By  band-sharing  techniques,  mod¬ 
erate  additions  may  be  made  to  the 
transmission  capacity  of  the  tele¬ 
vision  band. 

The  combination  of  band-sharing 
techniques  and  mixed  highs  permits 
the  transmission  in  a  4-mc  effective 
band  (6-mc  channel)  of  a  good 
three-color  picture  having  the  full 
re.solution  and  detail  which  the 
public  has  come  to  expect  from 
monochrome  television. 

No  other  system  so  far  known 
comes  at  all  close  to  this  result. 

With  a  fully  simultaneous  three- 
color  system,  or  a  slow-sequential 
three-color  system,  only  one-third 
of  the  transmitted  information  con¬ 
tributes  to  detail  and  sharpness. 
If  the  picture  is  to  avoid  degrada¬ 
tion,  compared  to  pre.sent  mono¬ 
chrome,  it  must  occupy  an  effective 
band  of  12  me. 

The  use,  for  color  television 
broadcasting  in  a  6-mc  channel,  of 
any  system  incapable  of  using  that 
channel  to  the  fullest  effectiveness 
which  present  knowledge  permits 
is  a  wasteful  squandering  of  a 
precious  national  resource — our  fre¬ 
quency  spectrum — and  to  that  ex¬ 
tent  is  clearly  not  in  the  public 
interest. 
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Pioduction-Line 
Frequency  Measurements 


Simplified  equipment  allows  relatively  inexperienced  personnel  to  make  extremely  ac¬ 
curate  measurements  of  frequencies  up  to  10  me.  Entire  system  is  standardized  against 
WWV  by  simple  adjustments  while  frequency  measurement  is  being  made 
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Most  moihxn  frequency-meas¬ 
uring  devices  depend,  to  a 
great  extent,  on  the  skill  and  ex¬ 
perience  of  the  operator.  In  cases 
where  qualified  operating  personnel 
is  readily  available,  these  systems 
are  satisfactory,  but  in  most  in¬ 
stances,  skilled  labor  is  at  a 
premium. 

The  equipment  described  here 
and  illustrated  in  the  photographs 
permits  accurate  frequency  meas¬ 
urements  to  be  made  by  relatively 
inexperienced  operators.  After 
about  twenty  hours  training  and 
practice,  an  operator  can  make 
rapid  measurements  at  100  kc 
to  10  me  within  1  or  2  cps. 

Method  of  Measurement 

Frequencies  are  measured  by  a 
system  of  bracketing.  The  first 
digit  (usually  2  to  10  me)  is  de¬ 
termined  by  the  calibration  of  a 
communications  receiver.  The  sec¬ 
ond  digit  is  determined  by  bracket¬ 
ing  the  unknown  signal  between 
known  harmonics  of  a  100-kc  har¬ 
monic  generator  whose  fiftieth 
harmonic  is  constantly  kept  at  xero 
beat  with  WWV.  Subsequent  digits 
are  obtained  by  a  combination  of 
brackets  and  finally  the  last  two 
sigrnificant  figures  are  taken  from  a 
calibrated  audio  oscillator  using  a 
scope  and  Lissajous  figures. 


A  block  diagram  of  the  equip¬ 
ment  involved  is  shown  in  Fig.  1. 

The  frequency  standard  consists 
of  a  100-kc  oscillator  and  a  series  of 
three  10-to-l  frequency  dividers. 
The  beat  between  the  5-mc  signal 
of  WWV  and  the  fiftieth  harmonic 


of  the  100-kc  oscillator  is  heard 
constantly  by  the  operator  from  a 
loudspeaker  connected  to  the  re¬ 
ceiver.  In  this  way,  the  10-kc,  1-kc 
and  100-cps  subharmonics  and  the 
100-kc  fundamental  are  all  kept 
standardized  during  the  measure- 


the  second  mixer.  Knowing  the  ap¬ 
proximate  value  of  /,'  from  the 
reading  of  the  interpolation  oscil¬ 
lator,  the  operator  selects  the  1-kc 
harmonic  that  is  closest  to  that  fre¬ 
quency  by  means  of  the  frequency 
booster.  This  signal  he  applies  to 
the  second  mixer.  A  high-attenua¬ 
tion  low-pass  filter  selects  the  low¬ 
est  beat  //'  =  /»"  —  /,'  or 
U  —  A"  depending  on  whether  A' 
is  higher  or  lower  than  A"  The 
second  beat  frequency  //'  is  always 
between  0  and  500  cps. 

When  /»"  is  between  0  and  25  cps, 
difficulties  with  a-f  transformers 
arise.  Therefore  the  harmonic  of 
1  kc  is  selected  which  produces  beat 
/»"  between  975  and  1,000  cps.  A 
band-pass  filter  for  this  frequency 
range  is  provided  for  such  cases. 

The  output  A"  is  applied  to  the 
.scope  through  SW,  and  measured  in 
the  same  way  as  in  the  approximate 
measurement.  To  obtain  maximum 
accuracy  at  this  point,  the  fre¬ 
quency  standard  is  now  kept  at  ex¬ 
act  zero  beat  with  WWV,  as  indi¬ 
cated  aurally  over  a  loudspeaker.  In 
this  way,  the  last  two  digits  are 
found,  and  the  fine  measurement 
step  is  completed. 

Description  of  Equipment 

The  frequency  standard  used  is 
basically  accurate  within  d:  0.001 
percent.  The  frequencies  of  all  out¬ 
puts  of  this  standard  are  adjusted 
simultaneously  by  means  of  a 
vernier-operated  trimmer,  thereby 
providing  a  momentary  accuracy  of 
better  than  1  part  in  10  million. 

The  100-kc  and  1-kc  harmonic 
generators  are  of  the  germanium 
diode  type.  The  separate  100  and 
10-kc  harmonic  generator  employs 
a  6SJ7  and  provides  sufficient 
harmonic  output  that  the  2,000th 
harmonic  can  be  identified  in  the 
receiver.  Harmonics  up  to  the 
1,000th  have  been  used  for  measur- 
ments. 

The  first  mixer  employs  a  penta- 
grid  converter  type  6SA7.  The 
three  filters  discriminate  against 
unwanted  beats  produced  by  adja¬ 
cent  harmonics  of  10  kc  and  1  kc. 
Figure  2  shows  the  characteristics 
of  the  two  low-pass  filters.  The 
sum  of  the  wanted  and  main  un¬ 
wanted  beats  is  always  10  kc  or 
1  kc.  The  curves  show  the  desired 
beat  //  or  /»"  plotted  on  the  abscissa 


Top  Tiow  oi  iroquoncy  ganorator  and  mixer  ehaiaU 


closest  to  the  unknown  frequency 
is  recorded. 

The  unknown,  and  all  of  the  10-kc 
harmonics,  are  then  injected  into 
the  first  mixer.  Out  of  the  numer¬ 
ous  beats,  a  low-pass  filter  selects 
the  lowest,  /»'  =  A'  —  A  or  A  —  A' 
depending  on  whether  A'  is  higher 
or  lower  than  A-  Beat  frequency 
A',  always  between  0  and  5,000 
cps,  is  applied  to  the  Y  terminals 
of  an  oscilloscope  through  SIF,  set 
at  1.  A  calibrated  audio  interpola¬ 
tion  oscillator  is  connected  to  the  X 
terminals  of  the  oscilloscope,  and  by 
means  of  Lissajous  figures,  an  ap¬ 
proximate  measurement  is  made. 

Beat  note  A'  is  then  applied  to 


ment  procedure.  When  the  stand¬ 
ard  is  so  adjusted,  the  receiver  is 
tuned  to  the  unknown  frequency  A 
radiated  by  the  apparatus  under 
test.  The  first  digit  of  A  is  read 
from  the  receiver  tuning  dial  and 
the  second  digit  approximated  from 
the  tuning  dial  setting.  Then,  the  un¬ 
known  signal  is  bracketed  between 
two  harmonics  of  the  100-kc  oscil¬ 
lator,  thereby  verifying  the  second 
digit.  The  next  digit  of  the  un¬ 
known  frequency  is  then  found  by 
bracketing  between  harmonics  of 
the  10-kc  standard,  which  are  read¬ 
ily  identified  also  by  tuning  the  re¬ 
ceiver  to  each  harmonic  in  turn. 
The  10-kc  harmonic  A'  that  is 
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against  the  attenuation  of  the  un¬ 
wanted  frequency.  Other  unwanted 
beats  are  either  more  attenuated  or 
too  weak  to  interfere  with  opera¬ 
tion. 

The  second  mixer  is  shown  in 
Fig.  3.  The  important  advantage 
of  the  push-pull  germanium  diode 
balanced-bridge  arrangement  is 
that  only  odd  mixing  modulation 
product  frequencies  appear  in  its 
output.  Also,  both  ft  and  /»"  dis¬ 
appear  from  the  output  of  the 
mixer. 

The  receiver  used  has  a  main  dial 
that  is  accurately  calibrated  in  100- 
kc  steps.  Vernier  and  bandspread 
dials  facilitate  the  measurements. 
A  crystal-controlled  variable- 
selectivity  circuit  provides  a  very 
narrow  pass  band.  This  feature  is 
important,  since  in  some  measure¬ 
ments  the  receiver  is  used  both  as 
a  mixer  and  filter.  The  S  meter  al¬ 
lows  the  operator  to  count  and 
identify  the  harmonics  as  well  as 
to  estimate  the  relative  strengths  of 
the  measured  signal  and  harmonics. 

The  audio-frequency  interpola¬ 
tion  oscillator  covers  a  band  of  fre¬ 
quencies  from  6  to  6,000  cps.  Its 
dial  is  broad  enough  to  permit 
evaluation  of  about  2  cps  on  the 
most  congested  range  below  500  cps. 
The  oscilloscope  is  conventional. 

Applications 

The  equipment  described  is  used 
mainly  for  measurement  and  cali¬ 
bration  of  fundamental  frequencies 
of  crystals  in  frequency  monitors 
and  oscillator  circuits.  It  is  also 


used  for  adjusting  crystals  and  for 
calibrating  and  measuring  fre¬ 
quency  drift  of  signal  generators 
and  audio  oscillators. 

The  percent  accuracy  of  measure¬ 
ments  depends  on  the  measured  fre¬ 
quency.  Since  at  the  instant  of 
measurement  the  10-kc  and  1-kc 
harmonics  are  standardized  against 
WWV,  the  main  source  of  inaccur¬ 
acy  lies  in  the  interpolation  oscil¬ 
lator.  As  has  already  been  men¬ 
tioned,  the  inherent  accuracy  of 
this  apparatus  is  better  than  1  per¬ 
cent.  However,  by  means  of  a 
switch,  the  interpolation  oscillator 
can  quickly  be  checked  by  compar¬ 
ing  it  with  the  outputs  of  the  1-kc 


FIG.  2 — CuiTM  show  choractarUtlcs  oi 
0  to  SOO  ond  0  to  S.OOO  low-poia  illtors 


FIG.  3 — Froqnoiiqf  booster  ctrcuH  picks 
out  dssiisd  harmonic  oi  1-kc  harmonic 
gsnsrator.  Push-pull  crrslol  mlxor  pro¬ 
duces  only  odd  mhdag  modulation 
products 

and  100-cps  standards.  When  ut¬ 
most  accuracy  is  needed,  this  cali¬ 
bration  may  be  performed  immedi¬ 
ately  after  the  reading  is  made 
using  Lissajous  patterns. 

It  has  been  established  in  prac¬ 
tice  that  maximum  error  made 
when  measurements  are  performed 
is  about  ±  2  cps.  This  happens 
only  when  /*"  is  close  to  and  below 
500  cps.  Ifi  most  other  cases  the 
error  is  about  ±  1  cps.  Thus  when 
referred  to  the  frequencies  usually 
measured,  namely  from  2.5  to  10 
me,  the  average  error  is  from  4 
to  1  part  in  ten  million.  The 
higher  the  measured  frequency,  the 
smaller  the  percent  error. 

After  the  identification  of  the 
harmonics  producing  the  wanted 
beats,  the  main  operations  that  the 
operator  has  to  perform  are:  to 
zero  beat  from  the  speaker,  to  stop 
simultaneously  the  elliptical  pattern 
on  the  oscilloscope  screen  and  im¬ 
mediately  after  that  to  read  the  dial 
of  the  interpolation  oscillator. 
Then,  he  simply  fills  in  the  readings 
on  a  form  and  performs  two  simple 
additions  or  subtractions. 

Actual  in-use  experience  with  the 
equipment  for  the  past  two  years 
indicates  that  results  of  measure¬ 
ments  of  the  same  frequency,  inde¬ 
pendently  obtained  by  different 
operators,  do  not  differ  by  more 
than  1.5  cps. 

The  author  wishes  to  thank 
Brynjulf  Berger  whose  suggestions 
and  cooperation  contributed  greatly 
to  the  success  of  this  project,  and 
Joseph  Bagdon  for  his  constructive 
criticism.  He  also  wishes  to  ex¬ 
press  his  appreciation  to  Ernest 
Reuther  for  his  assistance  in  con¬ 
struction  and  adjustment  of  this 
equipment. 
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FIG.  1 — Circuit  oi  datum  stabilizer.  Power  supply  uses  SY3GT  in  iuU-wore  circuit  with  310  t  each  side  oi  power  Ironsiormer  secondtiry 
center  top,  with  pi  filter  for  high  Toltage  and  VR  ISO  for  regulated  output 

DATUM  STABILIZER  for 


To  correct  for  altitude  fluctuations  due  to  turbulence  when  using  airborne  profile  recorder, 
electronic  stabilizer  circuit  operating  from  aneroid  element  senses  deviations  of  aircraft 
from  level  flight  and  applies  corrections  automatically  to  radar  record  of  terrain  elevation 


IN  THE  PAST,  the  discrepancy  be¬ 
tween  the  rate  at  which  plani- 
metric  maps  could  be  produced  us- 
ins:  airborne  vertical  photography, 
and  the  rate  at  which  these  maps 
could  be  transformed  into  topo¬ 
graphic  maps  by  the  addition  of 
ground  elevation  information  ob¬ 
tained  by  field  parties  using  spirit 
levels,  caused  the  production  of 
topographic  charts  to  lag  years  be¬ 
hind  the  planimetric. 

The  expediency  of  an  airborne 
method  for  obtaining  ground  eleva¬ 
tion  information  has  led  to  the  de- 
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velopment  of  a  radar  instrument 
known  as  an  airborne  profile  re¬ 
corder,  capable  of  measuring  ter¬ 
rain  elevation  with  an  accuracy  of 
±  10  feet. 

The  technique  of  surveying  by 
this  method  employs  an  aircraft 
flying  at  constant-pressure  altitude 
while  a  radar  altimeter  measures 


the  terrain  clearance  below.  A  per¬ 
manent  record  of  the  measurements 
is  made  on  a  graphic  milliammeter 
using  a  constantly  moving  chart. 
The  result  is  a  continuous  ground 
elevation  profile  along  the  flight 
path,  the  scale  of  the  graph  depend¬ 
ing  on  the  speed  of  the  airplane. 

While  it  is  quite  feasible  to  pro¬ 
duce  a  ground  radar  instrument  for 
measuring  distances  with  great  pre¬ 
cision,  difficulty  arises  in  an  air¬ 
borne  instrument  in  attempting  to 
determine  accurately  the  air  posi¬ 
tion  of  the  aircraft  above  sea  level. 
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The  airplane’s  position  with  respect 
to  sea  level  must  be  constant  to 
make  the  system  practicable.  That 
is  to  say,  the  reference  datum  must 
be  stable  if  the  graphic  record  is 
to  be  a  true  profile  of  the  ground. 

Constant-Aliitude  Flying 

Obviously  it  is  impossible  for  a 
pilot  to  maintain  a  perfectly  con¬ 
stant  flying  altitude  over  long  pe¬ 
riods.  Moreover,  it  is  impossible  to 
avoid  vertical  excursions  due  to 
turbulence.  It  therefore  becomes 
necessary  to  record  the  vertical  de¬ 
viations  and  apply  appropriate  cor¬ 
rections.  A  photographic  process  is 
satisfactory  for  small-scale  opera¬ 
tions.  Such  a  process  necessitates 
the  photographing  of  aircraft  in¬ 
struments  at  the  rate  of  at  least  30 
frames  per  minute  or  about  2,000 


times  per  hour.  Following  this  the 
film  must  be  processed,  instrument 
readings  tabulated,  and  corrections 
deduced  and  applied. 

An  automatic  compensator  be¬ 
came  very  expedient  at  an  early 
date.  This  paper  describes  a  device 
designed  to  record  continuously  any 
deviations  of  an  aircraft  from  level 
flight  and  apply  these  corrections 
automatically  to  the  radar  record 
during  the  survey. 

The  datum  stabilizer  is  an  elec¬ 
tronic  device  which  produces  an 
electrical  output  current  propor¬ 
tional  to  a  change  in  altitude.  The 
resonant  frequency  of  a  high-sta- 
bility  oscillator  is  varied  by  a  small 
capacitor  plate  driven  by  a  three- 
element  aneroid  of  the  type  used  in 
aircraft  instruments.  A  discrimi¬ 
nator  and  d-c  amplifier  transform 


the  resulting  frequency  changes  to 
current  variations  which  are  pro¬ 
portional  to  height  modulations. 
Simultaneously  with  the  radar  sig¬ 
nals  and  by  the  same  recording 
pen,  the  datum  stabilizer  current  is 
recorded.  Then,  in  spite  of  any  ex¬ 
cursions  from  level  flight,  the 
ground  profile  along  the  flight  track 
is  faithfully  plotted  by  the  airborne 
profile  recorder. 

Years  of  observations  have  dem¬ 
onstrated  the  consistency  of  the 
earth’s  atmospheric  pressure.  For 
heights  up  to  almost  eight  miles 
above  sea  level,  height  and  pressure 
bear  the  relationship 

h  -  18,400  logN  (1  -I-  oi„)  (1) 

where  h  is  height  in  meters,  b,  is 
atmospheric  pressure  at  sea  level. 
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b  is  atmospheric  pressure  at  height 
h,  a  is  coefficient  of  gas  expansion 
and  f.  is  mean  temperature.  Hu¬ 
midity  produces  a  third-order  effect 
and  is  insignificant,  especially  in 
this  application  where  relatively 
small  differential  pressures,  not 
absolute  altitudes,  are  being  meas¬ 
ured.  Temperature  could  affect  the 
equation  in  some  regions  but  not 
over  the  range  of  height  change 
experienced  in  profile  recording. 

Datum  Stabilizer  Design 

Design  of  the  datum  stabilizer 
circuit  is  straightforward  and 
standard  techniques  are  used,  as 
shown  in  Fig.  1.  The  only  special 
components  are  the  variable  capaci¬ 
tor  and  associated  parts  driven  by 
the  aneroid  capsule. 

Discriminators  are  reasonably 
flexible  so  far  as  bandwidth  and  re¬ 
sponse  curve  are  concerned.  The 
chief  obstacle  was  considered  to  be 
the  construction  of  a  variable  ca¬ 
pacitor  for  the  oscillator  circuit  to 
have  a  convenient  physical  size  and 
yet  give  adequate  frequency  .swing 
with  the  limited  motion  available 
from  the  aneroid  unit.  The  capaci¬ 
tor  must  have  small  physical  dimen¬ 
sions  but  must  undergo  measure- 
able  capacitance  changes  for  minute 
displacements  of  the  plates.  In  ad¬ 
dition,  the  plates  must  impose  a 
minimum  inertia  load  on  the  aner¬ 
oid  in  order  to  maintain  high  speed 
of  response. 

Taking  the  practical  formula  for 
capacitance 

C  =  0.2244  K  A/D  (2) 

where  C  is  in  ajif,  A  is  area  of  plate 


FIG.  2 — Eliact  of  spacing  oi  ansroid 
copocilor  pkitss  on  copocitanco  change 
produced  by  3S0-it  chonge  In  altitude 
when  plate  area  is  2.5  sq  In. 


in  sq  in.,  K  is  dielectric  constant 
(1  for  air)  and  D  is  spacing  in 
inches,  and  differentiating  gives  an 
expression  for  the  rate  of  change  in 
capacitance  with  spacing 

-  0.2244  A/D'  per  inch  (3) 

A  solution  of  Eq.  3  is  not  difficult 
since  some  of  the  variables  can  be 
set  by  certain  arbitrary  conditions. 
The  instrument  was  intended  to 
operate  over  a  range  of  ±  175  feet. 
The  displacement  of  the  aneroid  for 
the  full  swing  from  —  175  to  + 
175  feet  is  0.002  in.  We  have,  then, 
AD  =  0.002  in.,  A  =  2.5  aq  in., 
and  therefore 

AC  =  11.2  X  I0r*/D>  mmI  (4) 

Final  solution  was  effected  by 
plotting  AC  versus  D  as  in  Fig.  2 
and  choosing  a  suitable  value  from 
the  curve  to  give  a  measurable  AC. 

Accuracy  Requirement 

It  was  not  considered  feasible  to 
measure  a  smaller  change  than  0.1 
!iaf  in  an  airborne  instrument  with 
the  accuracy  required.  Such  a 
measurement  would  have  to  corre¬ 
spond  to  a  change  in  height  not 
greater  than  10  feet,  and  this  would 
produce  less  than  0.0006-inch  dis¬ 
placement  of  the  aneroid.  While  the 
instrument  is  accurate  within  one 
or  two  feet  under  laboratory  con¬ 
ditions,  considerations  of  limits 
closer  than  ±  10  feet  are  precluded 
by  effects  of  pitch,  roll  and  yaw. 
These  maneuvers  produce  changes 
in  wind  velocity  across  the  static 
head,  introducing  apparent  errors 
in  pressure  altitude  of  that  order. 

The  tremendous  increase  in  C  as 


FIG.  3 — Balotton  batwoaa  onarold  ca- 
pacUor  ToIu*  C  and  oacUlatoi  iro- 
qnaney,  ihowing  that  oparothig  iro- 
quancy  ii  not  critleal 


the  spacing  becomes  of  the  order 
of  15  thousandths  or  less  is  useful 
where  microinches  are  to  be  meas¬ 
ured.  On  the  other  hand,  along 
with  sensitivity  must  be  considered 
the  danger  of  having  the  plates 
touch  under  severe  vibration  and 
acceleration  conditions.  Insertion 
of  a  dielectric  insulation  is  not  ad¬ 
visable  due  to  temperature  and  hu¬ 
midity  effects.  It  is  not  permissible 
to  dampen  the  action  by  increasing 
friction  on  the  bearings  since  doing 
so  would  restrain  the  aneroid  and 
introduce  hysteresis.  Slight  vibra¬ 
tion  of  the  aneroid  is  essential  to 
overcome  gravity  and  other  acceler¬ 
ation  effects. 

A  spacing  of  0.02  inch  was  ar¬ 
rived  at  as  a  suitable  design  figure 
for  the  capacitor  assembly.  Experi¬ 
ments  later  showed  that  a  closer 
spacing  of  0.015  inch  could  be 
safely  used,  with  the  advantage  of 
increased  sensitivity.  The  assumed 
vibration  factor  was  overly  pessi¬ 
mistic,  and  closer  spacing  did  not 
cause  the  plates  to  touch. 

Choice  of  Frequency 

In  choosing  the  operating  fre¬ 
quency  of  the  oscillator,  physical  di¬ 
mensions  were  again  important.  The 
choice  of  oscillator  circuit  defined  a 
high-Q  coil  of  rather  large  physical 
size  to  meet  stability  requirements, 
and  even  at  frequencies  of  several 
megacycles  the  dimensions  proved 
to  be  rather  large.  However,  de¬ 
creasing  the  value  of  inductance  to 
maintain  small  physical  size  would 
have  required  increasing  the  capaci¬ 
tance. 

Differentiating  the  equation  for 


FIG.  4 — Discriminator  roaponso  corro, 
showing  Unsariiy  for  altitiida  QacIM- 
tions  up  to  200  foot  up  or  down.  This 
is  ampis  for  normal  flying 
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FIG.  S — TmI  racord  thowinq  how  datum  •tabUixor  lion*  out  altitudo  doTiations  whon  ilrlnq  otoi  UtoI  torrain  and  monouTorinq  Ihq 

piano  up  and  down  to  simulato  air  bumpo 


the  frequency  of  a  tuned  circuit, 
with  L  constant,  gives 

This  shows  that  increasing  C  de¬ 
creases  the  quantity  dF/dC. 

We  can  expect  a  change  in  capaci¬ 
tance  of  about  3.0  |i|i.f  for  a  change 
in  height  of  350  ft  (plus  or  minus 
175  ft  about  a  given  mean).  Such  a 
capacitance  variation  must  ulti¬ 
mately  result  in  useful  linear  out¬ 
put  from  a  discriminator.  Stand¬ 
ard  f-m  technique  is  to  design  a 
discriminator  to  be  linear  over  a 
range  of  150  kc  (±75  kc).  Using 
the  values  dC  =  3.0  [ijif  and  dF  = 
150  kc  (corresponding  finally  to  a 
height  change  dh  of  350  ft)  and 
rearranging  Eq.  5  gives 

iC»  -  2.53  X  (6) 

This  equation  lends  itself  to 
graphical  solution  since  values  for 
C  have  a  limited  practical  range. 
Values  of  L  were  determined  for 
various  practical  values  of  C.  Cor¬ 
responding  values  of  frequency  F 
were  then  found  and  used  to  plot 
the  frequency — capacitance  curve  of 
Fig.  3. 

Apparently  any  frequency  be¬ 
tween  2.5  me  and  10  me  is  suitable 
but  experiments  showed  that,  from 
the  standpoints  af  Q  and  size,  3.5 
me  was  the  most  satisfactory  choice. 

Circuit  StabilitY 

In  the  interests  of  stability  it  is 
not  advisable  to  extract  large 
amounts  af  power  from  the  ascilla- 
tor  circuit,  hence  a  buffer  amplifier 
was  found  necessary  between  the 


oscillator  and  discriminator.  In  an¬ 
ticipation  of  possible  regeneration 
between  amplifier  and  oscillator  the 
frequency  was  doubled  in  the  buffer 
stage.  This  served  to  prevent  inter¬ 
action,  make  shielding  unnecessary 
and  reduce  sizes. 

The  discriminator  is  a  Foster- 
Seeley  circuit  adjusted  to  compen¬ 
sate  for  the  nonlinearities  of  the 
aneroid  capacitor.  Whereas  the  bar¬ 
ometric  pressure  varies  logarith¬ 
mically  with  height,  the  sensitive 
aneroid  has  been  constructed  in 
such  a  way  that  height  and  dis¬ 
placement  bear  a  straight-line  rela¬ 
tionship.  However,  the  frequency 
of  the  oscillator  changes  inversely 
as  the  square  root  of  the  capaci¬ 
tance.  In  addition,  the  capacitance 
varies  inversely  as  the  plate  spacing 
and  is  not  symmetrical  about  its 
mean  position. 

By  suitable  adjustment  of  the  dis¬ 
criminator  padders  a  balance  is 
achieved  which  produces  in  the  in¬ 
dicating  meter  a  current  directly 
proportional  to  height.  This  indi¬ 
cation  is  linear  over  a  range  of  ± 
200  feet,  as  shown  in  Fig.  4.  By 
using  a  good  grade  of  steatite  as  a 
former  for  the  discriminator  coil 
and  by  using  high-quality  padding 
capacitors,  excellent  stability  was 
realized.  In  fact,  after  six  months 
of  field  operations  no  adjustments 
were  required  in  any  of  the  tuned 
circuits. 

Temperature  compensation  has 
proven  unnecessary.  For  a  rise  of 
30  deg  from  a  cold  start  the  maxi¬ 
mum  frequency  drift  was  20  cps. 
This  corresponds  to  an  error  in 


indicated  height  of  less  than  I 
inches. 

For  anode  supply  voltage  changef 
of  ±  60  volts  the  correspondinf 
error  in  recorded  height  is  ±  ^ 
inches. 

Performance  ■tf\ 
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Many  hours  of  flying  have  prove* 
the  worth  of  this  instrument  as  • 
means  for  ironing  out  air  bump* 
Results  of  initial  tests  are  shown  i* 
Fig.  5.  In  this  case  the  datui* 
stabilizer  was  used  as  a  componeni 
of  the  airborne  profile  recorder  sy» 
tern.  Flying  over  a  flat  surface 
(Lake  Ontario)  .so  that  any  devi» 
tions  from  a  straight  line  on  the 
record  could  be  assessed  as  error* 
the  aircraft  was  caused  to  execute 
vertical  excursions  of  ±  250  feet 
from  an  arbitrarily  chosen  zer* 
level.  Simultaneously  a  calibrate* 
aircraft-type  altimeter  was  photo¬ 
graphed  at  the  rate  of  20  times  per 
minute.  Height  information  re¬ 
corded  photographically  was  later 
plotted  adjacent  to  the  radar  line  on 
the  recorder  chart.  Comparison  of 
the  two  lines  reveals  that  the  datum 
stabilizer  is  capable  of  correcting 
for  height  deviations  of  ±  200  feet 
with  an  accuracy  of  ±  10  feet ;  and 
up  to  ±  250  feet  with  an  accuracy 
of  ±  15  feet. 
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PART  III  of  a  series. 


FIG.  22 — Color  qamuli  covorod  by  printinq  Inks  and  dyos  uiod 
in  color  photoqraphy,  comparod  with  tho  ranqo  eovorod  by  tho 
CBS  l■Ie▼ision  priinarioi 
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By  DONALD  G.  FINK 

Editor,  Eh^cmoNica 


FIG.  23 — Gamuts  covorsd  by  the  Ostwold  and  Munsell  color- 
otlos  cards.  These  permit  spediicotion  oi  colors  by  direct 
Tisual  comparison  with  printed  samples 


FIG.  24 — Color  distortion  vectors.  The  point  at  the  base  oi  each 
vector  represents  the  color  in  the  oblect.  that  at  the  head  the 
color  In  the  correspondinq  portion  oi  the  reproduced  imaqe 


The  color-television  primaries 
cover  a  considerably  wider 
gamut  than  that  of  color  printing, 
indicating  that  the  color  rendition 
in  a  television  system  can  be  more 
comprehensive  than  that  of  this 
widely  accepted  method  of  repro¬ 
duction.  This  is  illustrated  in  Fig. 
22,  which  shows  the  gamut  of  colors 
covered  by  color  printing  and  color 
photography  (Eastman  washoff 
relief  dyes). 


This  material  Is  taken  from  the  forth- 
oomlttq  seooad  edition  of  i  “Principles  of 
Television  ikiqtneerInK"  and  Is  reproduced 
by  permission  of  the  McGraa--Hili  Book 
Co.,  Inc. 


Figure  23  shows  the  gamut  on 
which  the  color  cards  of  the  Munsell 
and  Ostwald  systems  are  based. 
These  are  printed  cards,  numbered 
in  accordance  with  a  system  of 
specification.  This  method  of  spe¬ 
cification  is  particularly  convenient 
for  color  matching  outside  the  lab¬ 
oratory  where  quantitative  meas¬ 
urements  with  a  colorimeter  are  not 
feasible. 

Specification  of  Color  Distortion 

The  ability  of  a® television  Or 
other  color  reproduction  system  to 
recreate  the  hues  and  saturations 
of  an  'object  can  be  represented 


by  pairs  of  points  on  the  x-y  dia¬ 
gram.  One  point  represents  the 
color  coordinates  of  a  particular 
portion  of  the  televised  object,  the 
other  the  coordinates  of  the  same 
portion  of  the  reproduced  image. 
A  line  connecting  the  two  points, 
with  an  arrow  head  attached  to  the 
image  point,  indicates  the  color  dis¬ 
tortion  introduced  by  the  system. 
Strictly  peaking  s  this  indicates 
only  the  chromaticity^  distortion, 
since  no  indication  is  given  of  the 
brightness  distortion  which  may 
also  be  present.  The  brightness  dis- 
tortiTO  Is’ indicated  by  the  6yer-all 
transfer  characteristic.  ’ 
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FUNDAMENTALS 
for  Television  Engineers 

In  this  concluding  installment  are  treated  the  specification  of  color  distortion  in  a  tv 
system  and  its  relation  to  brightness  distortion,  the  color  standards  specified  in  the 
“reference  receiver”,  congruence  requirements  in  the  primary  images,  and  the  color- 

transfer  process 


A  systematic  comparison  of  the 
coordinates  of  different  colored 
objects  and  the  corresponding 
image  color  coordinates  provides 
a  number  of  color-distortion  vectors 
at  various  positions  on  the  chroma- 
ticity  diagram.  An  example  is 
shown  in  Fig.  24.  Unfortunately, 
the  magnitude  and  direction  of 
these  vectors,  while  providing  a 
numerical  index  of  color  distortion, 
do  not  give  an  accurate  indication 
of  the  subjective  effect  of  the  color 
distortion.  This  is  true  because  the 
eye  is  much  more  tolerant  of  a  color 
mismatch  in  certain  regions  of  the 
diagram  than  in  others. 

A  comprehensive  study  of,  this 
effect  has  been  made  by  Wright, 
with  the  result  shown  in  Fig.  25. 
This  is  the  x-y  diagram,  covered 
by  a  series  of  lines  within  the  area 
enclosed  by  the  spectral  locus,  the 
length  of  each  line  being  three 
times  as  great  as  the  just  per¬ 
ceptible  visual  color  difference, 
when  the  field  of  view  is  2  degrees. 
In  the  regions  where  the  line  seg¬ 
ments  are  short  (as  at  the  blue 
end  of  the  spectral  locus)  the  eye 
can  detect  slight  differences  in  the 
hue  or  saturation  of  a  color. 

A  transformation  of  the  x-y  dia¬ 
gram  to  other  coordinates  (x"  and 
y")  has  been  proposed  by  Brecken- 
ridge  and  Schaub  which  gives  a 
more  nearly  uniform  difrtribution  of 
color-distortion  vectors.  This  is 
shown  in  Fig.  26,  the  data  being 
replotted  from  Fig.  25. 

Grays  and  Gray  Mixtures 

A  class  of  subjective  color  im¬ 
pressions  not  previously  discussed 
comprises  the  grays  and  gray  mix¬ 


tures,  including  browns,  olive 
greens  and  the  like.  Colors  do  not 
appear  grayish  unless  they  are 
viewed  in  the  presence  of  colors  of 
greater  luminosity. 

A  simple  experiment  will  verify 
this  fact.  Consider  two  identical 
sheets  of  white  paper,  viewed  simul¬ 
taneously,  one  illuminated  by  an 
intense  beam  of  white  light,  the 
second  by  a  substantially  weaker 
beam  of  the  same  color.  The  first 
sheet  then  appears  white,  the  sec¬ 
ond  gray.  If  the  beams  are  inter¬ 
changed,  the  first  sheet  appears 
gray,  the  second  white.  If  pieces 
of  orange  paper  are  substituted, 
the  piece  receiving  the  weaker 
illumination  appears  brown.  Fin¬ 
ally,  if  the  stronger  beam  is  turned 
off,  as  the  pupil  of  the  eye  adjusts 
itself  to  the  weaker  illumination, 
the  brown  color  changes  to  orange. 

It  thus  appears  that  rendition 
of  grays  and  gray  mixtures  depends 
on  the  scale  of  luminosities  of  the 
various  colors  in  a  scene.  Accurate 
reproduction  of  such  colors  requires, 
therefore,  that  the  scale  of  lumin¬ 
osities  be  transmitted  accurately, 
that  is,  that  brightness  distortion 
be  kept  to  a  minimum.  It  is  on 
this  account,  among  others,  that 
the  transfer  characteristic  applic¬ 
able  to  the  reproduction  of  each 
primary  color  (object  brightness 
versus  image  brightness  plotted  on 
log-log  coordinates)  should  be  a 
straight  line  of  unity  slope. 

The  distortionless  condition  must 
apply  equally  to  the  rendition  of 
each  of  the  primary  colors.  Stated 
differently,  the  brightness  of  each 
prtraary  color  •  (say  red)  In  the 
image; ‘expressed  in  foot-lamberts. 


must  be  directly  proportional  to  the 
brightness  of  the  corresponding 
(red)  color  in  the  camera.  When 
this  condition  obtains,  the  values 
of  brightness  of  the  three  primaries 
in  the  image  bear  a  fixed  relation¬ 
ship  to  each  other  throughout  the 
scale  of  brightness,  and  balance 
between  the  primaries  is  main¬ 
tained,  whether  the  absolute  bright¬ 
ness  of  the  image  is  equal  to, 
greater,  or  less  than  that  of  the 
object. 

The  statement  that  the  transmis¬ 
sion  of  each  primary  color  must  be 
wholly  free  of  brightness  distor¬ 
tion  is  a  technical  criterion,  not  an 
artistic  one.  It  may  suit  the  con¬ 
venience  of  the  program  director 
to  alter  the  appearance  of  the  image 
with  respect  to  the  object  to  create 
a  particular  effect.  Such  altera¬ 
tions  may  often  be  obtained  more 
quickly  and  at  less  expense  by 
adjusting  a  transfer  control 
(“gamma”)  amplifier  or  the  d-c 
level  than  by  changing  the  lighting, 
sets  and  costuming  in  the  studio. 
But  the  program  director  may  also 
call  for,  and  in  the  majority  of  cases 
may  require,  accurate  rendition  in 
the  technical  sense.  Accordingly, 
the  television  system  should  be  cap¬ 
able  of  distortionless  transmission, 
and  the  settings  of  the  transfer 
gradient  and  d-c  level  which 
correspond  to  the  distortionless 
condition  should  be  identified  as 
references  from  which  artistic 
departures  can  be  made. 

A  convenient  method  of  testing 
a  sysfeni  for  j^rigtitneds  ^^sldrtion 
and  color  balance  is  to  transmit  a 
scale  of  grays '(photographic  step 
wedge).  This  is  a 'card  or  traiis- 
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FIG.  2S— BalatiT*  parcaptlblUty  oi  color  dUtortton  in  dliiorent  roqioni  FIG.  2S— Tho  Brockoarid90.Scboub  diagittm.  a  treouionna- 
oi  Iho  chromattdt7  diagram,  alter  Wrlqht.  The  length  of  each  line  is  tlon  of  Fig.  2S  in  which  the  lines  representing  equoUr  per- 

about  three  times  the  iust-perceptible  difference  in  chromattcity  ceptible  color  differences  are  oi  opproximotaiy  eqnol  length 


parency  having  patches  of  neutral 
gray  whose  photographic  density 
(logarithm  of  transmission  or 
reflectance)  increases  in  uniform 
steps  from  black  to  white.  The 
gray  scale  should  be  illuminated 
with  a  white  light  source  which 
has  substantially  no  hue  (satura¬ 
tion  zero). 

When  such  a  card  is  viewed  as 
the  object,  inspection  or  measure¬ 
ment  of  the  brightness  and  hue 
(if  any)  of  the  corresponding 
patches  in  the  image  will  reveal  the 
presence  of  brightness  distortion 
and  color  imbalance.  If  all  steps  in 
the  scale  appear  as  neutral  tones  of 
gray,  the  color  balance  is  correct. 
This  result  implies  that  the  shape 
of  the  transfer  characteristic  in 
the  transmission  of  each  primary 
is  the  same,  but  does  not  necessarily 
indicate  that  brightness  distortion 
is  absent.  The  latter  condition  is 
satisfied  only  if  the  brightnesses  of 
the  successive  steps  in  the  image  of 
the  scale  of  grays  are  in  logarith¬ 
mic  progression,  as  may  be  deter¬ 
mined  by  measurement  with  a 
photometer. 

Color  StandmrJs  and  the 
Reference  Receiver 

The  color  standards  for  television 
are  set  up  in  terms  of  a  hypothet¬ 


ical  reference  receiver,  whose  char¬ 
acteristics  are  stated  for  the  guid¬ 
ance  of  receiver  and  transmitter 
designers.  The  characteristics  re¬ 
quired  to  specify  the  color  perform¬ 
ance  of  the  reference  receiver  are 
(see  Fig.  27) :  (1)  the  trichromatic 
coefficients  (x  and  y  values)  de¬ 
scribing  the  primary  colors  pro¬ 
duced  by  the  receiver;  (2)  the 
trichromatic  coefficients  of  a  ref¬ 
erence  white  light  (“characteristic 
white”) ;  (3)  the  gain,  from  the 
antenna  terminals  to  the  picture 
tube  or  tubes,  applicable  to  the 
respective  primary  colors  (relative 
voltage  gain  expressed  as  ratios 
among  the  primaries,  not  absolute 
gain) ;  and  (4)  the  brightness 
transfer  characteristics  applicable 
to  the  primary  colors. 

The  first  standard  indicates  not 
only  the  gamut  of  the  colors  which 
may  be  reproduced  by  the  receiver, 
but  also  indicates  (through  the 
value  of  the  y  coordinate  of  each 
primary)  the  relative  luminosity  of 
the  primary  colors.  The  third  stand¬ 
ard  specifies  the  relative  amount 
of  voltage,  at  the  antenna  terminals 
of  the  receiver,  needed  to  actuate 
each  primary  color  so  as  to  re¬ 
produce  the  white  light  specified  in 
the  second  standard.  The  fourth 
standard  indicates  the  brightness 


distortion  present  in  the  receiver. 

It  is  not  expected  that  commercial 
receivers  will  necessarily  possess 
the  characteristics  of  the  standard 
reference  receiver,  since  it  may 
prove  uneconomical  to  meet  bright¬ 
ness  distortion  specifications,  or  to 
reproduce  precisely  a  standard 
characteristic  white. 

Essential  Aspects  of  a 

Color  Television  Image 

We  proceed  now  to  consider  a 
composite  television  image  (in  full 
color)  and  to  analyze  its  essential 
aspects.  To  the  four  basic  aspects 
of  a  black-and-white  image  (gross 
structure,  fine  structure,  continuity, 
and  tonal  gradation)  must  be  added 
two  others,  the  chromaticity  values 
and  congruence.  The  chromaticity 
values  (hues  and  saturations)  in 
an  image,  taken  together  with  the 
tonal  gradation  (brightnesses), 
specify  the  colors  reproduced  in 
the  image. 

The  congruence  characteristic 
refers  to  the  fact  that  color  tele¬ 
vision  images  are  superpositions 
of  three  images  in  the  primary 
colors.  Clongruence,  “  the  condition 
of  fitting  exactly  when  super¬ 
imposed”,  exists  when  each  primary 
color  image  is  precisely  positioned 
with  respect  to  the  others.  There 
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are  a  variety  of  faults  exhibiieu 
by  color  television  images  in  re¬ 
spect  to  congruence,  of  which  faulty 
register,  color  break-up  and  color 
fringing  are  the  most  prominent. 

So  far  as  the  individual  primary- 
color  images  are  concerned,  each  can 
be  described  in  terms  of  its  gross 
structure,  fine  structure,  continuity 
and  tonal  values,  as  if  it  were  a 
black-and-white  image. 

When  the  primary  images  are 
superimposed  to  form  the  composite 
color  image,  the  color-image  char¬ 
acteristics  must  be  re-examined. 
If  the  gross  structure  of  each 
primary-color  image  is  not  iden¬ 
tical,  and  if  it  does  not  so  remain 
continuously,  errors  of  congruence 
occur.  A  similar  requirement  exists 
with  respect  to  fine  structure. 
Finally,  the  continuity  (motional 
continuity  and  flicker)  of  the  com¬ 
posite  image  may  differ  markedly 
from  that  of  the  primary  images, 
particularly  if  the  primary  images 
are  presented  in  time  sequence,  as 
they  are  in  the  sequential  color 
.systems.  In  particular,  lack  of 
continuity  in  the  full-color  image 
can  produce  apparent  errors  of 
congruence,  if  one  image  differs 
in  shape  from  the  next  successively 
.scanned  or  if  the  successively 
.scanned  images  do  not  occupy  the 
same  position  in  the  retina  of  the 
eye. 

The  signal  representing  an  image 
in  a  primary  color  is  generated, 
transmitted  and  reproduced  by  the 
basic  process  illustrated  in  Fig. 
28.  The  object  is  viewed  by  a  camera 
fitted  with  a  color  filter,  the  filter 
allowing  light  to  pass  in  a  limited 
region  of  the  visible  spectrum,  say 
red  light.  The  sensitive  plate 
of  the  camera  has  response  to  light 
of  this  color  and  hence  the  camera 
generates  a  video  signal  corres¬ 
ponding  to  the  red  light  in  the  ob¬ 
ject.  This  video  signal  is  trans¬ 
mitted,  as  faithfully  and  as  free 
from  disturbances  as  possible,  to 
a  picture  tube.  The  tube  produces 
red  light  L,  which  bears  a  known 
relationship  to  the  red  light  L,'  on 
the  sensitive  plate  of  the  camera 
tube.  The  image  so  reproduced  is 
the  red  primary-color  image. 

In  a  similar  manner,  another 
chain  of  equipment  (the  same  equip¬ 
ment  in  the  sequential  systems) 
can  reproduce  an  image  in  blue 


light,  representing  the  blue  light 
in  the  object,  and  a  third  chain 
can  reproduce  an  image  in  green 
light.  If  care  is  taken  to  see  that 
the  images  in  the  three  cameras 
have  precisely  the  same  shape  and 
precisely  the  same  orientation  with 
respect  to  the  respective  camera 
scanning  patterns,  and  if  the  scan¬ 
ning  patterns  in  the  cameras  are 
in  themselves  precisely  congruent, 
it  is  possible  to  reproduce  three 
primary  color  images  having  the 
same  size  and  shape. 

Finally,  if  the  over-all  bright¬ 
ness  transfer  characteristics  of  the 
three  chains  are  identical  and  dis¬ 
tortionless,  the  three  primary-color 
images  will  display  corresponding 
scales  of  brightness  and  identical 
black  levels.  Then,  and  only  then, 
the  three  images  may  be  super¬ 
imposed  (either  simultaneously  or 
interspersed  in  time)  to  form  a 
full-color  composite  image  having 
proper  color  values,  correct  gross 
structure  and  fine  structure,  and 
freedom  from  congruence  defects. 
If  the  primary  images  are  free  of 
continuity  errors,  that  is,  if  the 
field  scanning  rate  of  the  primary 
images  is  high  enough,  the  com¬ 
bined  image  will  also  be  free  of 
continuity  errors,  and  the  resulting 


image  may  be  said  to  be  a  satis¬ 
factory  full-color  image  of  the 
object. 

The  Color-Transfer  Process 

Faithful  color  reproduction  in¬ 
volves  a  color  match  between  the 
light  entering  the  camera  and  the 
light  emerging  from  the  receiver 
screen.  If  the  trichromatic  coeffi¬ 
cients  X  and  y  of  the  entering  light 
are  the  same  as  those  of  the  emerg¬ 
ing  light,  within  the  tolerances 
indicated  in  Fig.  25  and  26,  the 
color  match  is  satisfactory.  We 
now  relate  this  over-all  color-match¬ 
ing  requirement  to  the  character¬ 
istics  of  the  transducers  in  the 
television  system.  We  are  con¬ 
cerned,  in  other  words,  with  the 
color-transfer  process. 

The  color  transfer  process  in¬ 
volves  the  following  seven  items  of 
the  system  (see  Fig.  28):  (1)  the 
light  source,  which  illuminates 

(2)  the  object  before  the  camera, 

(3)  the  "taking  filter"  through 
which  the  light  passes  from  the 
object  to  the  camera  tube,  (4)  the 
sensitive  plate  of  the  camera  tube. 
(5)  the  transmission  system  which 
connects  the  camera  and  the  picture 
tube,  (6)  the  phosphor  which  gen¬ 
erates  the  light  on  the  receiving 


FIG.  27 — Block  diaqrom  oi  tko  roioronco  rocoWor  (A)  oi  a  color  syilom.  ibowiaq  tko 
■tandard  trichromatic  cooiiicioiits.  Toltaqoo.  lumiaooitiM  and  tronaior  charactorUtica 
(B)  nocaaaary  to  apocily  tha  poriormanca  oi  tho  ayatam 


FIG.  2S — Eaaantial  aiamanta  oi  tha  color  ayatam  on  which  tha  eolor-lronaiar  procaaa 
dapanda.  CorracI  color  tronaiar  tanpliaa  a  daiiitlta  talollonahip  balwaan  tha  Uqht 
anlarinq  tha  cooMra  tuba  and  that  ontariaq  tha  obaorror'a  aya 
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screen  and  (7)  the  receiver  filter, 
if  one  is  used  in  conjunction  with 
the  phosphor. 

Each  of  these  items,  except  (5), 
can  be  described  by  a  spectroradio- 
metric  curve  which  represents  the 
relative  amount  of  radiant  power 
generated,  reflected,  transmitted  or 
converted  as  a  function  of  the  wave- 
lenprth. 

Fipfure  29  shows  typical  examples 
of  the  six  spectral  curves  in  a  typ¬ 
ical  chain  of  equipment  designed 
to  reproduce  the  green  primary 
image.  The  first  four  curves,  de¬ 
scribing  the  light  source,  televised 
object,  filter,  and  camera  tube  are 
multiplied  together,  ordinate  by 
ordinate,  to  determine  the  magni¬ 
tude  of  the  halftone  f video)  signal 
generated  during  the  scanning  of 
the  object.  Of  these,  the  product 
of  the  taking  filter  curve  and  the 
camera  spectral  sensitivity  curve, 
for  a  particular  primary,  is  known 
as  the  takinq  charaeferietie  for  that 
primary. 

The  amplitude  of  the  video  signal 
varies  not  only  as  the  Intensity  of 
the  light  source  changes  fits  color 
remaining  unchanged),  but  al.so  as 
the  color  of  the  light  source  of  the 
obiect  changes.  It  is  evidently 
essential  that  the  receiver  be  cap¬ 
able  of  following  independently 
both  tyoes  of  change  fbrightness 
and  chromaticity),  although  both 
are  represented  by  one  quantity. 

The  distinction  between  bright¬ 
ness  changes  and  chromaticity 
changes  can  be  made  only  if  there 
is  a  particular  relationship  between 
the  spectral  curves  of  taking  filter 
and  camera  tube  at  the  transmitter 
on  the  one  hand,  and  the  spectral 
curves  of  the  phosphor  and  receiver 
filter  on  the  other.  This  “particular 
relationship”  between  the  taking 
and  reproducing  characteristics  is 
computed  in  terms  of  (1)  the  tri¬ 
chromatic  coefficients  de.scribing  the 
primary  colors  and  characteristic 
white  of  the  reference  receiver  and 
(2)  the  relative  antenna  voltage 
amplitudes  required  to  actuate  each 
primary  so  as  to  produce  the 
characteristic  white.  The  complete 
computation  is  so  complicated  as  to 
be  beyond  the  scope  of  the  present 
treatment,  but  the  general  approach 
is  as  follows: 

The  characteristic  white  is  pro¬ 
duced  by  contributions  from  all 


three  primaries,  that  is,  the  x-coor- 
dinate  of  the  characteristic  white 
may  be  considered  as  being  created 
by  the  sum  of  the  as-coordi nates 
of  the  primaries,  multiplied  by 
constants  descriptive  of  the  amount 
of  each  primary  present.  We  have 
then  the  following  set  of  equations : 


k,  X,  -b  —  ll«  *, 

(15) 

b,  y,  +  k,y,  +  kiyi  =  k,  y„ 

(16) 

krZr  +  k,z,  +  kiX  t  k„x„ 

(17) 

where  the  subscripts  r,  g  and  b 
refer  to  the  coefficients  of  the  prim¬ 
aries  and  w  to  the  characteristic 
white.  These  equations  may  be 
solved  simultaneously  to  obtain 
kr,  k,  and  kt  in  terms  of  the  x  and  y 
coordinates  of  the  primaries  and  a 
unit  amount  of  the  characteristic 
white  (fc,  =  l/y.).  If  the  trans¬ 
mission  system  is  linear  (free 
from  brightness  distortion),  and 
if  it  is  taken  as  a  standard  condi¬ 
tion  that  equal  amounts  of  voltage 
applied  to  the  receiver  to  actuate 
each  primary  will  create  the  char¬ 
acteristic  white,  it  is  possible  to 
convert  the  k„  k,  and  values  into 
corresponding  amounts  of  video 
signal,  required  to  be  generated  at 
the  camera  output,  when  the  char- 


FIG.  29 — Th*  «ix  ip«ctroradk>maMc 
currei  on  which  the  color-tronsior 
proceis  depends.  The  produd  of  the 
taking  iUter  curve  and  camera  response 
curve  is  known  as  the  "taking  charac¬ 
teristic" 


acteristic  white  is  present  in  the 
object. 

When  this  computation  is  carriea 
out  it  is  found  that  negative  values 
of  voltage  are  required  in  certain 
regions  of  the  taking  characteristics 
(product  of  taking  filter  curve  and 
camera  sensitivity  curve  for  the 
respective  primaries).  Consider  for 
example  the  receiver  primaries 
given  in  Fig.  30A.  These  are  pro¬ 
duced  by  the  white  light  of  illumi- 
nant  C  in  conjunction  with  Wratten 
color  filters  numbered  25  (red),  58 
(green)  and  47  (blue).  If  the 
characteristic  white  is  taken  as 
illuminant  C  (Fig.  21)  and  the 
above-described  computation  is  per¬ 
formed  it  is  found  that  the  required 
transmitter  output,  in  volts  per 
lumen,  during  the  scanning  of  the 
red  primary  is 

S,=  K  (2.284  r  -  0.796  »  -  0.375  i)  (18) 
and  similarly  for  the  green  and 
blue  signals 

S,=  K(.-0.mx+  1.72l!|-(- 

0.05977)  (19) 

K  (0.045  X  -  0  096y-|- 
0.891 7)  (20) 

These  equations  uniquely  determine 
the  required  taking  characteris¬ 
tics.  The  red  taking  characteristic 
is  formed  by  adding  the  distribu¬ 
tion  coefficient  curves  of  Fig.  17 
(Part  II),  each  multiplied  by  the 
factor  given  in  Eq.  18  and  similarly 
for  the  green  and  blue  taking 
characteristics.  The  resulting  tak¬ 
ing  characteristics  are  shown  in 
Fig.  30B. 

It  will  be  noted  that  negative 
values  of  output  voltage  are  re¬ 
quired  at  certain  wavelengths  in 
each  of  these  taking  characteristics, 
and  that  the  red  curve  has  two 
peaks  or  ‘7obes”,  a  major  lobe  at 
about  600  millimicrons  and  a  minor 
lobe  at  440  millimicrons.  Unless 
the  negative  values  of  voltage  are 
produced,  and  unless  the  minor 
lobe  is  present  in  the  red  taking 
characteristic,  it  is  not  possible 
to  reproduce  all  the  colors  in  the 
gamut  bounded  by  the  receiver 
primaries. 

It  is  customary  to  omit  trans¬ 
mission  of  the  negative  values  of 
voltage  and  the  minor  lobes.  At 
first  glance  it  might  appear  that  the 
negative  values  correspond  to  neg¬ 
ative  values  of  light  and  hence  are 
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physically  unrealizable  in  any  case. 
However,  in  color  photography  a 
technique  known  as  “masking”  has 
been  developed  in  which  a  negative 
image  is  combined  with  a  positive 

image  in  printing,  thus  effectively 

introducing  negative  light  in  the 
final  result.  A  similar  technique 
may  be  used  in  color  television,  in 
which  a  negative  image,  formed 

from  the  positive  image  by  revers¬ 

ing  polarity,  is  combined  with  the 
positive  image  before  transmission. 
This  technique  is  feasible  in  the 
simultaneous  and  dot-sequential 
systems,  but  not  in  the  field-sequen¬ 
tial  system  (unless  frame-storage 
devices  are  used). 

Even  when  the  negative  and 
minor-lobe  portions  of  the  taking 
characteristics  are  disregarded,  it 
is  possible  to  find  taking  filters 
which,  in  conjunction  with  the 
spectral  sensitivity  curve  of  the 
camera  tube,  match  the  required 
taking  characteristics  sufficiently 
closely  to  limit  the  magnitudes  of 
the  color  distortion  vectors  to  those 
of  the  size  shown  in  Fig.  25. 

In  summary  we  note  the  follow¬ 
ing  general  requirements  which 
must  be  met  to  produce  a  satis¬ 
factory  color-transfer  from  object 
to  image:  (1)  the  camera  must 
have  no  response  outside  the  visible 
region  of  the  spectrum;  (2)  the 
taking  characteristic  applicable  to 
each  primary  color  must  bear  a  defi¬ 
nite  relationship  to  the  primaries, 
the  characteristic  white,  and  the 
relative  gain  proportion  of  the  ref¬ 
erence  receiver.  The  ideal  taking 
characteristics  involve  negative 
values  and  minor  lobes  which  may 
be  safely  omitted  in  practical  appli¬ 
cations;  (3)  the  relative  gains 


applicable  to  the  three  primaries, 
from  camera  to  picture  tube,  must 
remain  in  fixed  proportion  irre¬ 
spective  of  signal  level;  and  (4)  the 
brightness  transfer  must  be  dis¬ 
tortionless. 

Retoluiion  Requirements 

In  the  early  development  of  color 
television  systems  it  was  commonly 
supposed  that  the  fine  structure 
of  each  primary  image  should  be 
the  same.  The  effective  resolution 
of  the  composite  image  would  then 
be  equal  to  that  of  each  primary 
image,  provided  that  the  primary 
images  were  perfectly  superim¬ 
posed.  Physiological  studies  of 
vision  had  proved  at  a  much  earlier 
date  that  the  ability  of  the  eye  to 
distinguish  fine  detail  varies  mark¬ 
edly  with  color,  under  usual  view¬ 
ing  conditions. 

According  to  measurements  re¬ 
ported  in  1911  by  Luckiesh,  the 
visual  acuity  at  a  brightness  of  4 
foot-lamberts  is  highest  for  yellow 
and  white  light,  about  90  percent 
as  great  for  red  and  blue-green, 
and  75  percent  as  great  for  violet. 
Later  tests  by  Baldwin  showed  that 
the  acuity  increases  by  a  factor  of 
about  two  when  the  brightness  is 
increased  from  1  to  10  foot-lam¬ 
berts.  The  luminosity  of  the  blue 
(violet)  image  in  color  television 
does  not  exceed  ten  percent  of  the 
green  primary  (the  y-coordinates, 
representing  luminosity,  of  pri¬ 
maries  C  for  example,  are  in  the 
ratio  0.6885/0.0412=16.7  for  the 
green  and  blue  respectively).  It 
thus  appears  that  the  acuity  for  the 
blue  image  is  not  greater  than  35 
percent  of  that  for  the  green. 
Similar  experimental  studies  lead 


to  the  conclusion  that  the  visual 
acuity  for  the  red  image  is  not 
greater  than  75  percent  of  that  for 
the  green  image. 

It  follows  that  the  resolution 
of  the  three  primary  images  need 
not  be  the  same.  In  fact,  if  the 
resolution  of  the  blue  image  is 
equal  to  that  of  the  green,  a  large 
part  of  the  resolution  provided  in 
the  blue  image  is  wasted,  since  the 
eye  cannot  perceive  it  at  the  limit¬ 
ing  viewing  distance  set  by  the 
resolution  of  the  green  image.  This 
fact  has  been  abundantly  proved  in 
tests  of  color  television  systems. 

If  the  color  television  system  is 
such  that  the  resolution  of  the 
primary  images  can  be  adjusted 
until  each  satisfies  the  correspond¬ 
ing  value  of  visual  acuicy,  and  if  the 
lower  resolution  of  the  red  and  blue 
images  can  be  realized  as  a  reduc¬ 
tion  in  bandwidth,  it  follows  that 
an  image  of  greater  resolution  cafi 
be  transmitted  over  a  given  chan¬ 
nel,  with  a  given  excellence  of  con¬ 
tinuity,  than  can  be  transmitted 
by  a  system  in  which  the  resolutions 
of  all  primary  images  are  the  same. 
This  ability  to  economize  on  band¬ 
width  is  not  possessed  by  all  sys¬ 
tems  to  the  same  degree.  In  partic¬ 
ular  the  simultaneous  system  and 
the  dot-sequential  system  can  make 
use  of  this  technique,  whereas  the 
field-sequential  and  line-sequential 
systems  cannot  (that  is,  not  with¬ 
out  the  use  of  image-storage  de¬ 
vices  not  now  available). 

Permission  to  reproduce  certain 
diagrams  from  “Color  Television 
and  Colorimetry”  by  W.  T.  Win- 
tringham  of  the  Bell  Telephone 
Laboratories  is  gratefully  acknowl¬ 
edged. 
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By  J.  F.  GRAHAM 

Design  Engineer 
Test  Bet  Design  and  Methods 
Northern  Electric  Co.,  Ltd. 
Montreal,  Canada 


PRODUCTION  EQUIPMENT  perform¬ 
ing  continuity,  insulation 
breakdown,  d-c  resistance  and  sim¬ 
ple  a-c  impedance  tests  is  readily 
made  automatic.  But  in  the  meas¬ 
urement  of  inductance,  capacitance 
and  effective  resistance,  manually 
operated  a-c  bridges  are  still  widely 
employed  in  spite  of  costly  operator 
time. 

Partly  or  fully  automatic  bridges 
have  been  developed  which  perform 
such  tests  with  accuracy  compar¬ 
able  to  that  of  manual  bridges. 

In  the  design  of  any  measuring 
device  there  are  two  general  ap¬ 
proaches.  In  one  method,  a  quan¬ 
tity  is  measured  accurately  and  fig¬ 
ures  are  presented  to  the  operator. 
An  example  is  a  bridge  with  a 
calibrated  indicator.  In  the  second 
method,  no  effort  is  made  to  deter¬ 
mine  actual  magnitude.  It  is  sim¬ 
ply  determined  as  being  less  than  a 
set  upper  limit,  and  greater  than 
a  set  lower  limit,  or  within  limits. 

Most  industrial  requirements  are 
stated  in  the  form  of  limits.  (For 


example,  inductance  of  a  particular 
coil  must  not  exceed  0.51  henry  and 
must  not  be  less  than  0.50  henry). 
This  would  seem  to  make  the  limit- 
type  of  measurement  the  solu¬ 
tion  to  most  problems  of  industrial 
testing.  However,  the  necessity  of 
measuring  reactance  or  effective  re¬ 
sistance  introduces  certain  limita¬ 
tions.  If  the  inductance  of  a  coil  is 
to  be  measured  on  a  limit  bridge 
with  one-percent  accuracy,  then  the 
effective  resistance  of  the  coil  must 
lie  within  a  certain  range.  Usually, 
the  wider  this  range  can  be  made 
the  more  dependable  tbe  test  will 
be.  Proper  attention  to  the  design 
of  the  limit-bridge-plus-detector 


system  can  materially  extend  this 
range. 

Phase  Discriminator 

Detectors  for  automatic  a-c 
bridges  almost  universally  depend 
on  the  principle  of  phase  discrimi¬ 
nation.  The  circuit  of  Fig.  1  shows 
a  simple  phase  discriminator.  A  d-c 
output  voltage  E,  is  obtained  which 
is  a  measure  of  the  phase  difference 
between  e  and  e«.  The  voltages  sup¬ 
plied  to  the  rectifiers  are  e  +  Cm  and 
e  —  e*.  The  rectified  voltages  across 
the  load  resistances  are  propor¬ 
tional  to  the  amplitudes  of  these 
two  voltages.  The  d-c  difference  is 
Eo. 

It  can  be  shown  from  the  vector 
diagram  that 

Eo  K  *  eg  (e  ooe  0)  (1) 

where  0  is  the  phase  angle  between 
e  and  e^.  Thus  if  e,  is  constant,  E„ 
is  directly  dependent  only  on  the 
component  of  c  in  the  direction  of 
eg.  In  practice,  this  relationship  is 
somewhat  modified  by  rectifier 
characteristics  and  other  factors. 

The  conditions  for  proper  opera¬ 
tion  of  the  phase  discriminator 
must  usually  be  set  up  by  shifting 
the  phase  of  one  of  the  input  volt¬ 
ages.  Figure  2  shows  a  simple 
phase  shifter.  This  circuit  has  the 
virtue  of  allowing  easy  shifting  of 
phase  up  to  180  degrees  without 


-  TZi - 1 

'■IJFh 

— 

.ooAft 

Tjwr 

FIG.  I — SimpI*  phoM  discriminator  and  voctor  rolotionship  oi  Toltaqot  involTod 
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RESISTANCE  IN  OHMS 


A-C  BRIDGES 


Design  of  bridge  and  detector  circuits  used  in  production  lines  for  automatic  measure¬ 
ment  of  inductance,  capacitance,  and  effective  resistance.  To  cut  down  computations 
required,  a  graphical  method  of  determining  phase  and  amplitude  of  bridge  unbalance 

voltage  is  included 
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chang:ing  signal  amplitude.  It  is, 
however,  frequency  sensitive. 

Typical  Syttem 

Figure  3  shows  a  typical  ar¬ 
rangement  of  various  elementary 
circuits.  Output  Eg  is  a  measure  of 
bridge  unbalance  and  can  be  made 
to  depend  chiefly  on  signals  of 
preferred  phase,  discriminating 
against  those  of  unfavorable  phase. 

Figure  4  is  an  idealized  version 
of  a  bridge  output-voltage  chart. 
The  chart  is  drawn  relative  to  the 
bridge  input  voltage  E  =  A'C'.  Let 
the  potential  of  the  bridge  corner  B 
be  represented  by  the  point  B' 
(more  correctly,  by  the  vector 
A’B').  Since  the  ratio  arms,  which 
are  not  necessarily  resistive,  are 
considered  here  to  be  Cxed,  then  the 
point  B'  is  fixed. 

The  potential  of  the  bridge  cor¬ 
ner  D,  however,  depends  on  the 
value  of  the  unknown,  the  settings 
of  the  standards,  and  the  supply 
frequency.  Let  the  standard  set¬ 
tings  and  the  frequency  be  held 
constant.  Then  the  potential  of 
point  D  can  be  located  by  means  of 
the  grid  of  labelled  lines.  In  this 
example,  resistance  R  of  the  test  is 
allowed  to  vary  from  100  to  700 
ohms.  Inductance  L  of  the  test  is 
allowed  to  vary  from  0.1  to  0.7 
henry.  Unbalance  voltage  e  is  the 


difference  between  the  potentials  of 
comers  B  and  D.  In  this  case,  bal¬ 
ance  is  achieved  when  R  =  400 
ohms  and  L  =  0.4  henry.  Vector  e. 


FIG.  3 — Arrangamant  oi  basic  slsinsnls 
for  obtaininq  data  oi  Fig.  4 


FIG.  4 — Idtol  bridge  output  Toltago 


FIG.  2 — Capacitor  and  rosistor  iorm 
simple  phase  shliter 


FIG.  5 — Giid-type  oi  bridge-Toltoge 
chart.  wUb  arcs  replacing  straight  lines 


drawn  on  the  chart,  is  the  result  of 
R  becoming’ 300  ohms  and  L  be¬ 
coming  0.1  henry. 

Assume  a  desire  to  measure  R 
with  minimum  dependence  on  L.  A 
voltage  is  taken  from  supply  E  and 
revolved  through  an  angle  ^  to  get 
e,.  Then  by  Eq.  1,  voltages  of  this 
phase  will  have  maximum  effect  on 
Eo,  and  those  at  90  degrees  will 
have  zero  effect. 

Furthermore,  the  only  com¬ 
ponent  of  e  that  registers  on  Eo 
is  the  component  B'N.  Now,  B'N  is 
of  exactly  the  same  magnitude  as 
the  unbalance  voltage  which  would 
result  from  the  unbalance  of  the 
resistance  alone.  Thus  variations 
of  inductance  have  zero  effect  on 
the  output  voltage  Eo,  as  required. 
A  positive  Eo  means  that  R  is 
greater  than  400  ohms;  a  negative 
Eo  means  that  R  is  less  than  400 
ohms.  A  voltmeter  reading  Eo  could 
be  calibrated  linearly  in  ohms  re¬ 
sistance  unbalance. 

A  separate  discriminator  and 
phase  shifter  could  be  used  in  the 
same  way  to  measure  inductance 
(reference  voltage  e',). 

Such  a  system  would  lend  itself 
ideally  to  an  automatic  limit  test 
set,  say  rejecting  all  product  with 
resistance  above  400  ohms,  and/or 
inductance  below  0.4  henry.  Unfor¬ 
tunately,  the  rectangular  character 
of  the  voltage  chart  of  Fig.  4  can 
seldom  be  approximated  for  prac¬ 
tical  bridges. 

Behavior  of  Typical  Bridges 

Practical  bridge  voltage  charts 
appear  here  in  two  forms,  the  grid 
type  of  Fig.  6,  and  the  calibrated- 
arc  type  of  Fig.  6.  Figure  5  is  read 
in  the  same  manner  as  the  chart  of 


Fig.  4,  with  arcs  replacing  the  ductive  unbalance  could  oat  lead  to 
straight  lines.  the  acceptance  of  faulty  product 

Figure  6  is  read  in  the  following  But  It  could  lead  to  rejection  for 
manner:  each  end  of  the  unbalance-  resistance  under  400  ohms,  an 
voltage  vector  e  is  located  by  a  equally  unsatisfactory  condition, 
point  on  one  of  the  calibrated  arcs.  A  judicious  choice  of  the  phase 
The  example  shown  is  for  L  =  0.2  of  e,  is  desirable.  The  main  factors 
henry,  R  =r  600  ohms.  influencing  this  choice  are  the  pre- 

For  measurement  of  R,  with  cision  demanded  in  measurement  of 
a  minimum  of  error  caused  by  R,  the  expected  deviation  of  L  in 
variations  of  L,  let  e.  be  the  same ,  normal  production  runs,  and  the 
phase  as  the  line  tangent  to  the  relation  of  one  variable  to  the  other, 
balance-arc  L  =  0.4  as  drawn  in  For  instance,  other  things  being 
Fig.  5.  The  unbalance  voltage  e  is  equal,  R  could  reasonably  be  ex- 
shown  for  the  same  case  as  in  Fig.  pected  to  be  larger  when  L  is 
4,  L  =  0.1  henry  and  R  =  300  ohms,  larger. 

But  this  time  the  component  of  e  in  A  helpful  step  would  be  redesigr 
phase  with  c,  is  positive  in  direc-  of  the  bridge  to  have  more  favor 
tion.  Hence  Eo  is  positive,  errone-  able  characteristics.  In  this  ex 
ously  indicating  that  R  is  greater  ample,  the  R  =  constant  arcs  shouh 
than  400  ohms.  be  made  flat  enough  that  the  phase 

The  correct  negative  polarity  is  angle  of  e*  is  not  critical.  However 
not  assumed  by  Eo  until  the  induct-  this  special  bridge  design  migh 
ance  is  increased  to  about  0.3  henry,  lead  to  unfavorable  characteristic: 
Voltage  Eo,  which  should  be  an  ac-  in  the  measurement  of  L.  Failinj 
curate  index  of  the  constant  resist-  an  acceptable  compromise,  the  easi 
ance  unbalance,  varies  widely  as  the  est  solution  is  to  switch  the  produc 
inductance  changes,  and  it  even  as-  into  another  bridge  designed  spe 
sumes  the  wrong  polarity  for  large  cifically  for  the  measurement  of  I 
deviations  of  inductance.  „  . . 

Assume  the  precision  of  the  test  ^It  Balanc.ng  Considerations 

must  be  ±1  percent.  Product  hav-  The  preceding  discussion  applie 
ing  a  resistance  of  404  ohms  would  primarily  to  a  limit-type  measure 
be  accepted  were  L  to  increase  ment.  However,  suppose  the  role 
slightly  from  0.4  henry;  or  resist-  of  the  standard  and  unknown  ele 
ances  of  396  ohms  would  be  rejected  ments  in  the  bridge  are  reversed.  A 
were  L  to  decrease  slightly  from  0.4  impedance  is  to  be  measured  an 
henry.  Inductive  unbalance  _  here  the  grid  chart  of  Fig.  5  applies  t 
can  result  in  two  undesirable  ac-  the  settings  of  the  variable  bridg 
tions:  rejection  of  good  product  standards.  Further,  let  each  stanc 
and  acceptance  of  defects.  ard  be  driven  by  a  servomoto 

An  alternative  setting  of  c,  sug-  whose  direction  of  rotation  depend 
gests  itself :  at  a  phase  angle  such  on  the  polarity  of  Eo  in  its  own  pai 
that  ej,  is  normal  to  the  balance-arc  ticular  channel,  and  which  tends  t 
R  =  400  ohms.  In  such  a  case,  in-  reduce  the  unbalance,  as  in  Fig.  ’ 


FIG.  8 — Cunant  bronchu  Ml  up  by 
btqh-lmppdanc*  datector 


FIG.  9 — Choiti  oi  comer  potantiole 
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FIG.  I — Callbratad-arc  cbort  ioi  oiMth- 
ar  bridge  eircolt 


FIG,  7 — Seli-bolonciag  bridge  arremgemant  ia  which  sarTomolora  drive  the  TarloUa 
.  1^:  etondardi  , 
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FIG.  10 — In  cosM  (B)  and  (C)  U  Ci  is  across  A.,  whsrs  R.  =  ii.  +  R».  multiplr  both 
csnisr  coordinatss  by  R./R.. 

li  Cl  is  across  X.  in  (E)  and  (F).  whsrs  X.  =  X.  +  Xt,  multiply  both  csntsr  coordi- 
natss  by  Xm/X„ 

In  (G)  and  (H)  b  is  suscsploncs  and  g  is  conductancs 


In  sreneral,  both  servomotors  will 
run  in  the  correct  direction  for  a 
prompt  balance.  It  is  possible,  how¬ 
ever,  for  one  motor  to  run  in  the 
wrong:  direction  temporarily.  But 
final  balance  is  nevertheless 
achieved.  To  illustrate,  in  Fig.  5, 
the  unbalance  voltage  e  for  R  =  300 
ohms,  L  =  0.1  henry,  has  a  positive 
component  along  e,.  But  it  should 
have  a  negative  one,  because  R  is 
less  than  400  ohms,  and  since  the 
servo  in  Fig.  7  is  connected  to  de¬ 
crease  resistance  for  positive  Eo. 
The  variable  resistance  standard 
would  seemingly  be  driven  to  its 
lower  limit  and  stay  there.  But 
meanwhile,  the  L  servo  has  steadily 
been  reducing  the  inductance  un¬ 
balance.  As  this  happens,  the  R 
servo  slows  down,  stops,  and  then 


begins  to  rotate  in  the  right  direc¬ 
tion.  Thus  balance  is  Anally  ob¬ 
tained. 

As  both  servos  approach  balance, 
they  become  progressively  more  in¬ 
dependent  of  each  other,  due  to  the 
phase  discrimination  in  each  chan¬ 
nel.  This  works  against  interactive 
hunting,  which,  however,  is  not  a 
great  problem  at  moderate  sensi¬ 
tivities.  Thus  the  self-balancing 
bridge  always  reaches  a  true  null  if 
the  unknown  impedance  is  within 
the  range  of  the  bridge.  The  effect 
of  one  test  component  on  the  accur¬ 
acy  of  measurement  of  the  other 
component  is  eliminated,  precisely 
as  in  the  case  of  a  manually  oper¬ 
ated  bridge.  This  is  the  main  ad¬ 
vantage  of  this  type  over  the  simp¬ 
ler,  cheaper  limit  bridge. 


For  limit-type  measurements,  a 
directional  relay  is  the  usual  termi¬ 
nal  device.  It  may  be  of  the  meter 
type  or  of  the  standard  sensitive 
relay  type. 

The  use  of  germanium  diodes 
such  as  the  1N35  in  the  discrimi¬ 
nator  results  in  a  very  stable  zero 
point.  In  general,  d-c  ampliAcation 
of  Eo  means  a  sacriAce  of  this  sta¬ 
bility,  so  that  Eo  should  be  im¬ 
pressed  directly  on  the  terminal 
device  when  possible.  For  self-bal¬ 
ancing  bridges,  unless  a  d-c  servo 
is  used,  Eo  must  drive  a  d-c  to  a-c 
converter. 

In  the  equipment  illustrated 
in  the  photographs,  one  of  four  sec¬ 
tions  includes  a  self-balancing 
Owens  bridge.  The  variable  stand¬ 
ards  are  both  resistive. 

The  true  terminal  device  in  a 
self-balancing  test  is  the  one  which 
electrically  indicates  the  position  of 
the  driven  standards  when  null  is 
obtained.  An  arrangement  of  con¬ 
tacts  actuated  by  the  driven  shafts 
is  a  possible  solution.  This  may 
mean  a  critical  mechanical  setup, 
however. 

In  the  equipment  illustrated,  the 
problem  has  been  met  on  an  elec¬ 
trical  basis.  Achievement  of  bal¬ 
ance  is  signiAed  by  the  operation  of 
a  relay  which  senses  the  absence  of 
unbalance  voltage  via  nn  auxiliary 


FIG.  II — Addition  oi  Iho  two  voltaqo 
▼•ctora  to  proTido  E, 


-  E,  --  E,  •: 


FIG.  12 — Circuit  amployod  in  toxt  Ez- 
amplo  1 
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vectorial  method  especially  appli¬ 
cable  to  bridge  problems  will  be  pre¬ 
sented  here.  Better  than  slide  ac¬ 
curacy  is  readily  obtainable  on  let¬ 
ter  size  paper. 

Accurate  determination  is  best 
obtained  by  direct  experiment  or 
detailed  algebraic  analysis.  For 
this  reason  we  will  neglect  small 
residuals.  In  practical  cases,  a 
vacuum-tube  detector  is  used.  The 
resultant  high  detector  impedance 
permits  a  valuable  simplification  in 
bridge  calculations:  the  bridge  can 
be  considered  to  consist  of  two  en¬ 
tirely  separate  current  branches  as 
shown  in  Fig.  8. 

We  are  interested  in  the  relative 
potentials  of  two  points,  one  in  each 
current  branch.  These  points  are 
the  two  bridge  corners  across  which 
the  detector  is  connected.  The  other 
two  corners  are  common  to  both 
current  branches.  Let  one  be  as¬ 
signed  zero  potential,  and  the  other 
1.0  volt.  The  frequency  will  not  be 
specified,  since  it  enters  directly 
into  the  expressions  for  reactance. 
The  majority  of  bridges  do  not 
have  intentional  coupling  between 
current  branches,  therefore  this 
complicating  case  will  not  be 
treated  here. 


circuit;  this  relay  initiates  a 
switching  system  which  transfers 
each  Helipot  into  a  simple  d-c  limit 
bridge.  The  d-c  resistance  indica¬ 
tions  then  actuate  the  proper  subse¬ 
quent  accept-reject  circuits.  The 
d-c  bridges  themselves  are  accurate 
to  0.1  percent  and  are  easily  adjust¬ 
able. 

The  overall  action  of  the  test  is 
analogous  to  the  use  of  calipers  to 
transfer  a  certain  length  from  an 
awkward  to  a  convenient  location 
for  measurement.  Here,  inductance 
and  effective  resistance  are  trans¬ 
lated  into  d-c  resistance,  and  then 
transferred  to  convenient  measur¬ 
ing  circuits  as  separate  items.  The 
same  principle  can  be  used,  no 
matter  what  the  driven  variable 
standard  is,  by  mounting  a  pilot 
rheostat  on  the  driven  shaft. 

Unbalance  Voltages 

Numerical  computation  of  bridge 
unbalance  voltages  is  notoriously 
tedious.  Since  the  voltage  to  be  de¬ 
termined  is  the  difference  between 
two  much  larger  potentials  (the 
potentials  of  the  corners  across 
which  the  detector  is  connected), 
any  error  in  the  calculation  of  cor¬ 
ner  potentials  represents  a  much 
larger  error  in  unbalance  voltage. 
Thus  a  series  of  slide-rule  calcula¬ 
tions  is  apt  to  be  significantly  in 
error.  Also,  an  attempt  to  correlate 
such  a  series  of  results  usually 
leads  to  some  form  of  graphical 
representation.  For  these  reasons, 
a  direct  graphical  approach  is  gen¬ 
erally  simplest  and  most  flexible.  A 


Unbalance-Voltage  Charts 

Considering  one  current  branch 
only,  we  may  represent  the  poten¬ 
tial  of  the  mid-way  comer  as 
follows : 

(1)  No  variables.  The  potential 
of  corner  B  is  represented  by  a 
point  on  the  plane  as  in  Fig.  9A 


FIG.  13 — Grid  chart  piovklei  E,  ior  any  valu*  oi  iti  and  Li 


(more  precisely,  by  vector  A'B'). 

(2)  One  variable.  The  potential 
is  represented  by  a  point  which 
travels  along  a  calibrated  arc  as  in 
Fig.  9B.  The  calibration  marks  cor¬ 
respond  to  the  value  of  the  variable. 

(3)  Two  variables.  The  poten¬ 
tial  of  corner  B  is  represented  by  a 
point  which  is  located  by  means  of 
a  grid  of  labelled  arcs  as  shown  in 
Fig.  9C. 

Because  of  the  large  number  of 
possible  locations  and  types  of  vari¬ 
ables,  no  further  effort  will  be  made 
to  list  the  combinations  of  variables 
and  the  corresponding  types  of  volt¬ 
age  charts.  The  examples  to  be 
given  will  show  typical  results. 

Basic  Voltage  Arcs 

In  Fig.  10,  a  number  of  arcs  are 
shown  and  the  location  of  their 
centers  is  given.  All  these  arcs  pass 
through  the  origin.  They  are  the 


FIG.  14 — Chart  oi  Fig.  13  can  bo  op- 
pliod  to  thia  bridge  circuit 


loci  of  the  voltage  vector  as  the 
variable  element  in  the  correspond¬ 
ing  circuit  varies  without  limit. 
The  curved  arrow  shows  which  way 
the  vector  head  travels  as  the  vari¬ 
able  element  increases  in  a  positive 
direction. 

The  arcs  drawn  represent  the 
loci  when  all  circuit  reactances  are 
positive.  The  coordinates  for  the 
arc-centers  are  correct  providing 
the  correct  signs  are  used  for  the 
various  reactances.  The  locus  may 
shift  to  another  segment  of  the 
circle  if  negative  reactances  are 
present.  However,  the  only  infor¬ 
mation  usually  needed  is  the  ex¬ 
pression  for  center  coordinates. 


February,  1951  —  ELECTRONICS 


text  Example  2 


The  voltage  vectors  associated 
with  the  elements  along  a  common 
current  branch  will  always  bear  a 
constant  phase  relation  to  one  an¬ 
other  since  the  same  current  flows 
in  each  element. 

Theorem  I:  Consider  two  vectors 
El  and  Et  which  have  a  constint 
angle  ^  between  them,  and  whose 
ends  are  defined  by  circles  passing 
through  the  origin,  the  circle  cen¬ 
ters  being  at  (x„  y,)  and  (x„  y,) 
respectively,  as  in  Fig.  11.  Addi¬ 
tion  of  El  and  E,  results  in 
a  vector  J?,  which  also  follows 
a  circular  locus.  The  center 
of  the  Et  locus  is  at  [(Zt  +  x«)f 
(2/1  + Pi)].  Further,  the  radius  Ri 
is  given  by  the  expression  shown. 

Two  important  cases  are: 

(a)  When  ^  =  0, 

R!  =  (x,  -I-  X,)’  -1-  (y,  +  y,)* 

(b)  When  =  90°, 

R'  -  {Xi  —  x,y  +  (y,  -  y.)’ 

The  radius  is  seldom  computed, 
since  it  usually  can  be  determined 
by  inspection. 

EXAMPLE  1.  Requind,  Tic.  12;  Snd  u  ffi 
andJtiwy.  Thk  willbedooefortwoeoiMlitioM: 
(•}  Hx  free  to  voiy,  Xi  Ukee  temporary  vahiee  X/: 

Center  Ex  arc  (Fig.  lOA)  at 

1  R* 

*2  Xi'VxTj 

Center  Bt  are  (Fig.  lOF)  at 

1  X»'  -I 

- .0 

2  Xi'  +  Xt  J 


Center  Bt  are  (Tbeer  I)  at 

[I  ^  1  Xi'  I  ft,  -] 

2  2  +  X,  ’T  Xi'  +  Xt  J 


The  radius  need  not  be  computed,  since  by  in> 
spection,  whenever  fti  approaches  so  the  Bt  locus 
approaches  (t,  0). 

(b)  Xi  free  to  vary,  fti  takes  temporal^  values  ft/ 


('enter  fti  arc  (Fig.  KlC)  at 

r-L-jL—.oi 

L  2  ft/  +  ft,  J 

Center  ft,  are  (Fig.  lOD)  at 

L  2  2  ft,'  +  ft, J 

'enter  J 

[t 


Center  ft,  arc  (Tbeor  1)  at 

ft/ 


1  X,  1 

2  ft,'  +  ft,J 


Again,  the  radius  need  not  be  con^iuted,  since 
whenever  X  approaches  •  the  ft,  locus  appro* 
aches  (t.O). 

The  arc  centers  can  now  be  plotted  for  various 
numerical  values  cd  ft,  and  X,.  The  graphical  eon- 
strurtion  can  be  speeded  up  by  noting  that  in  each 
ease  above  the  ft,  arc*eenter8  fall  on  a  straight  line. 
The  line  is  easily  drasm  for  each  ease. 'a)  When  X»'« 
the  line  passes  through  (1.0);  when  Xi'*«0, 


through 


V  2  2  X,  / 

throush  (1.0); 
-  X, 


(b)  WbenR,’-  •.theUne 
when  Ri' « 0,  throuxb 


V  2  2ft,  / 


Only  the  abcissa  of  each  arc-center  need  be  com* 
puted.  since  the  center  must  lie  on  the  associated 
line.  Further,  each  are  may  be  quickly  drawn* 
since  each  is  known  to  pass  throuidi  (1|0). 

Fig.  13  shows  a  plot  of  fta  ths  elentents  having 
been  given  numerical  values.  The  grid  allows  ft, 
to  be  found  for  any  ft,  and  Li. 

An  immediate  conelusioo  is  that  the  chart  also 
applies  to  the  bridge  of  Fig.  14.  Output  vedtage 
«  is  the  dilfeimoe  in  potential  between  comets  D 
and  ft.  The  grid  gives  the  potential  of  D,  and  that 

of  ft  is  a  fixed  point  at  ^ - ,  0^  for  the  element 

shown.  Any  ABC  branch  could  be  accommodated, 
whether  the  potential  of  ft  were  defined  by  a  fixed 
point,  a  calibrated  are.  or  anotho*  grid. 

EXAMPLE  2.  It  is  of  interest  to  let  X,  of  Fig.  12 
become  negative  (substitute  a  capacitor  for  coil  Xi). 
The  line  twtq  of  Fig.  15A  ermtains  all  the  centers  for 
condition  (a)  of  Example  1,  plus  those  appesring 
for  X,  negative.  As  Xi  decreases  from  0  to 


<—  X%  the  center  travels  from  si  to  y.  (8ee  the 
2 

expressioo  for  the  arc-eenter  coordinates).  As  X, 
closely  approaches  —  Xa  the  oentw  retrests  to  q 
at  an  in^te  distance;  the  circuit  spprosches 
resonance. 

As  Xi  takes  up  values  more  negative  than  —  Xt, 
drawing  away  fnxn  resMianoe.  the  eenter  appears 
along  tn.  Finally,  aa  X,  approaches  «•,  the 
emter  again  approaches  (1.0). 

The  arcs  being  swung  off  from  these  centers  must 
•till  pass  through  (1,0)  as  befewe.  This  results  in 
the  grids  oi  Fig.  l&B,  where  Xi  is  between  0  and 
•  Xt  ohms;  or  of  Fig.  15C,  where  Xi  is  between 
—  Xi  ohms  and  ~  •. 

For  the  case  of  Fig.  15B.  a  convenient  potential 
ft'  is  needed.  This  is  readily  obtained  by  putting 
a  capacitor  in  arm  Aft  and  a  resistance  in  arm  ftC. 
The  completed  bridge  circuit  becomes  the  standard 
Owens  bridge  of  Fig.  16. 

In  Fig.  IdC,  it  is  more  difficult  to  obtain  a  suitable 
balancing  potential  ft'  since  it  must  be  largw  than 
the  supply  voltage  feeding  the  other  current  branch 
A  DC.  However,  it  can  be  obtained  in  a  number 
of  ways,  and  some  practical  advantage  may  accrue 


from  the  fact  that  X,  repreaents  a  relatively  small 
t'apacitaooe.  If  DC  is  the  teet  arm,  and  Xi  and  ft, 
are  variable  standards,  a  variable  air  eapacitew  will 
suffice  for  Xi  at  fairly  low  frequencies. 

EXAMPLE  3.  The  Owens  inductance  bridge  is 
often  operated  in  a  differ«it  mode  from  that 
mention^  in  Example  2. 

By  writing  out  the  standanl  balance  equations  for 


F'ig.  16,  it  appears  that  ■  — -  •  constant; 

ft,  ft, 

ft,  X» 

and  "  '  «  — m  constant,  so  that  ft,  is  balanced 

X,  ft, 

by  Xi  and  X,  »  balanced  by  ft,.  Rather  than 
make  Xi  a  variable,  ft,  is  held  constant  This  is 
done  by  adding  reaistance  from  a  calibrated  variable 
to  the  effective  resistance  of  the  test  so  as  to  make 
up  the  correct  balance  resistance.  The  resistance  of 
the  test  can  be  deduced  from  the  setting  of  the 
variable.  Thus  both  inductanoe  and  difeetive 
reeistanee  of  the  test  appear  in  totos  of  a  resietanoe 
setting. 

Required:  draw  a  voltage  chart  for  the  bridge  of 
Fig.  16  as  ft,  and  ft,  vary  over  their  ranges. 

(a)  ft,  free  to  vary,  ft,  takes  temporary  values  ft,' 
Center  ft,  are  (Fig.  lOF)  at 

[t(^)-”] -[—•”] 

(continued  on  p  116) 


FIG.  II — Clrcnlt  oi  Owoo*  bridgo 


FIG.  17 — Grid  chart  conatructod  ioi 
Owona  bridgo  tai  toxt  Exomplo  3 


ELECTRON  ICS  —  February,  1951 


115 


Center  »rr  (Fi«.  lOA)  at 

L  2  2(0.‘>3)  J  L  1  J 

r  1 

C«iter  E40  arc  at  0.4<)7  , - 

L  l.y06  J 

^lien  Ai  approaches  Et  approaches  (1,0),  so 
all  arcs  pass  through  (1.0). 

(b)  Rt  free  to  vary,  Hi  takes  temporar>'  values  Hi\ 
Center  Bi  arc  (Fig.  lOF)  at 

[t(^)"] -(-»■») 


Center  Et  arc  (Fig.  lOB)  at 


L  2(953)  J  \  1,906  / 

r  - 

'enter  E4D  arc  at  I  —  0.093  , -  | 

L  1.906  J 


When  Rt  approaches  «,  E»  approaches  (0,0),  so 
all  arcs  pass  through  (0,0) . 

Figure  17  is  a  grid  drawn  for  the  bridge  with  the 
numerical  values  as  shown.  Point  B'  is  located  for 
the  ratio  arms  specified. 


KXAMPI,£  4.  Fig.  18  is  the  circuit  of  a  con* 
ventional  capacitance  comparison  bridge.  Let  Ci 
and  gi  be  the  capacitance  and  conductance  of  arm 
.4  0  and  let  them  be  free  to  var>‘.  Fixed  values 
C?  and  ffi  are  in  arm  OC.  To  draw  an  output 
voltage  chart : 

<a)  Q\  free  to  vary,  Ci  takes  temporary  values  Ci'. 
('enter  of  Eao  arc  (Fig.  lOO)  at 

1  w  Cl  I  —  pi  \ 

2  «  Ci'  +  «Ci  '  2  «  Ci'  -F  «  Cl  / 

All  art's  pass  through  (0,0)  per  Fig.  lOG. 

The  line  containing  the  arc-centers  is  easily 

drawn  in:  when  Ci'  approaches  «,  line  passes 
through  (0.0);  when  f'l'  —  0,  through 


(b)  Cl  free  to  vary*,  gi  takes  temporary  values  gi'. 
C'enter  of  Eau  arc  (Fig.  lOH)  at 

^  gi  I  « Cl  \ 

2  g/  +  g»  2  gi'  +  gi  / 

All  arc's  pass  through  (0,0)  per  F'ig.  lOH. 

To  draw  the  line  containing  the  arc-centers: 
when  gi'  approaches  «,  line  passes  through 

(0,0) ;  when  gi'  *0,  throtigh 

Figure  19  is  a  grid  drawn  for  tliis  bridge  with  the 
elc'iuents  having  values  as  shown.  It  is  a  matter  of 
chcMce  whether  the  grid  u  regarded  as  applying  to 
the  excursions  of  the  test  impedance,  a  given  com¬ 
parison  standard  l>eing  useil.  or  the  excursions  of 
variable  standanls.  the  test  impedance  being  fixed. 


EXAMPLE  5.  Figure  20.\  is  the  circuit  of  a 
Maxwell  inductance  bridge.  The  test  item  is  in 
the  D-C  arm.  A  common  mode  of  operaticm  is  to 
vary  Ci  for  reactive  balance,  and  to  add  a  calibrated 
reaaatance  to  that  of  the  test  item  mich  that  the 
total  resistance  in  the  D*C  arm  is  correct  for  balance. 

Required:  draw  an  unbalance-voltage  chart  fc^ 
this  bridge,  the  test  item  having  specified  char¬ 
acteristics  while  Cl  and  Rt  vary  throughout  tixeir 
ranges. 

There  is  only  one  variable  per  current  path  so 
this  will  lead  to  a  calibrated-arc  type  chart.  A  cali¬ 
brated  arc  is  merely  a  rudimentary  grid  in  wrhich 
one  family  of  area  is  reduced  to  a  tingle  arc,  and 
the  other  is  reduced  to  a  set  of  calibration  marks. 
The  simplest  way  to  draw  and  calibrate  an  arc  is 
to  iwoceed  as  if  a  grid  were  being  drawm. 

ABC  branch: 

(a)  Cl  varies,  gi  cemstant.  (Main  arc) 


Centtt  E4S  arc  (Fig.  lOH)  at 

(b)  Although  gi  is  not  a  variable,  let  it  be  free  to 
vary,  that  is,  not  defined.  Ci  takes  values  Ci\ 
(C^bration  arcs) 

Center  Ea  b  arcs  (Fig.  lOQ)  at 

Ai>C  branch: 

(a)  Rt  varies.  Xt  cemstant.  (Main  are) 


\  2  gi  +gi  / 

,  let  it  be  free  to 
takes  values  Ci*. 

V  2  wCi'/ 


(Center  Ead  arc  (Fig.  lOB)  at 


(b)  At  above,  let  A’t  be  free  to  vary,  Ri  takea  value. 
Rt'  (calibiatioo  area). 


FIG,  18 — Circuit  of  copacMomce-compar' 
ison  bridg* 


FIG,  19 — Grid  chart  conatruclud  lor  ca- 
pacitanc*  bridg*  of  taxt  Example  4 


FIG,  20 — Circuit  oi  Maxwell  inductance 
bridge,  and  unbolonce-Toltage  chart 


Carter  Bad  arc*  (Fi(.  IOC)  at 
\  2  Ri  +  / 

Figure  20fi  is  a  chart  drawn  for  the  numerical 
values  shown. 

Each  example  presented  the  be¬ 
havior  of  bridge  unbalance  volt¬ 


age  e  as  bridge  parameters  varied. 
However,  the  number  of  variables 
was  limited  to  two.  A  chart  might 
be  required  for,  say,  the  inductance 
bridge  of  Fig.  14,  when  there  are 
four  variables  present,  two  vari¬ 
ables  in  the  item  under  test  plus  the 
two  variable  standards. 

For  Cases  Involving 

More  Than  Two  Variables 

The  test  item  and  the  variable 
standards  may  be  in  different  cur¬ 
rent  branches.  This  is  the  current- 
bridge  connection,  so-called  because 
at  balance  the  current  through  the 
test  is  readily  computed  when  the 
total  supply  current  is  known.  A 
grid  can  be  drawn  for  each  current 
path,  and  e  is  thus  determined,  each 
end  of  the  vector  being  located  by 
one  of  the  grids.  Thus  up  to  four 
variables  per  bridge  can  be  accom¬ 
modated  providing  that  there  are 
no  more  than  two  per  current 
branch. 

The  test  item  and  the  variable 
standards  may  be  in  the  same  cur¬ 
rent  branch.  This  is  the  voltage 
bridge  connection,  so-called  because 
at  balance  the  voltage  across  the 
test  is  readily  computed  when  the 
supply  voltage  is  known.  (While  a 
balanced  bridge  remains  balanced 
for  either  supply  connection,  the 
unbalance  voltages  in  general  do 
not  correspond.)  Here,  the  presence 
of  four  interacting  variables  pre¬ 
cludes  two-dimensional  graphical 
representation;  we  must  resort  to 
the  determination  of  voltages  for 
particular  conditions  of  interest. 

In  such  a  case,  graphical  deter¬ 
mination  of  voltages,  one  by  one, 
presents  about  the  same  amount  of 
labor  as  straight  algebraic  methods. 
However,  if  entirely  complete  data 
is  not  essential,  much  pertinent  in¬ 
formation  on  voltage  trends  can  be 
obtained  by  drawing  several  grids, 
selecting  values  of  interest  for  two 
of  the  variables  and  letting  the 
other  two  vary  freely.  If  a  large 
number  of  points  were  computed 
algebraically  and  then  correlated 
graphically,  we  would  finally  arrive 
at  just  such  a  set  of  grids. 
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CINCH  IS  READY 


Minimum-Loss  Matching  Pads 


Simple  nomograph  gives  the  two  resistance  values  needed  in  an  L-type  network  for 
matching  unequal  impedances  with  minimum  power  loss,  and  also  gives  directly  the 
amount  of  loss  in  dh.  Multiplying  factors  are  easily  used  to  extend  ranges 


A  TWO-RESISTANCE  network  for 
.matching  two  unequal  im¬ 
pedances  provides  proper  match¬ 
ing  with  a  minimum  of  power 
loss.  The  accompanying  nomo¬ 
graph  solves  for  the  resistance 
values  needed. 

Example  1.  Match  a  72-ohm 
line  to  a  52-ohm  line  with  a  mini¬ 
mum  of  power  loss.  Determine 
the  loss  in  db. 

«0 

IN  OHMS 


By  JOSEPH  C.  BREGAR 

Enginetr 

UVfffcrH  Electric  Compang  Radio  Shops 
Winaton-Salem,  N.  C. 

Solution.  Adjust  a  straight¬ 
edge  to  connect  72  on  the  R,  scale 
and  52  on  the  Rt  scale  (R,  must 
be  greater  than  /?.,  and  there¬ 
fore  R.  =  72  and  R,  -  52).  The 
intercept  on  the  db  loss  scale 

"b 

M  OHMS 


shows  the  matching-pad  loss  as 
5.1  db.  Next,  adjust  the  straight¬ 
edge  at  right  angles  to  the  loss 
line  and  through  the  5.1-db  point, 
and  read  the  X  and  Y  values  as 
.Y  =  0.53  and  Y  =  1.9.  The  de¬ 
sired  resistor  values  are  then  A, 
=  XR.  =  0.53  X  72  =.  38  ohms, 
and  R,  =  YR,  =  1.9  x  52  =  99 
ohms. 

The  scale  ranges  are  chosen 
for  common  impedance  values. 
The  nomograph  may  be  used  for 
any  values  by  the  application  of 
the  same  multiplier  to  the  R.  and 
Rt  scales.  No  multipliers  are  re¬ 
quired  for  the  loss  scale  or  the 
Y  and  Y  values.  The  Y  and  Y 
values  are  applied  to  the  original 
problem  values  of  R,  and  R,  in 
determining  R,  and  R,. 

Example  2.  Match  a  3,000-ohm 
source  to  a  600-ohm  load  with 
a  minimum  of  loss.  Determine 
the  loss. 

Solution.  A  convenient  scale 
factor  is  1/10.  Applied  to  the 
problem  values,  R.  becomes  300 
and  Rt  becomes  60.  Connect  the.se 
points  with  a  straightedge  and 
read  the  pad  loss  as  12.5  db. 
Next,  read  the  Y  and  Y  values 
as  0.89  and  1.12  respectively. 
Applying  these  values  to  the 
original  problem  impedances  of 
3,000  and  600  ohms  gives  R,  = 
0.89  X  3,000  =  2,700  ohms  and 
R,  =  1.12  X  600  =  670  ohms. 

The  matching  of  impedances 
of  more  than  30-to-l  ratio  in¬ 
volves  high  power  losses,  and 
other  types  of  coupling  networks 
are  employed.  For  impedance 
matching  when  power  loss  is  un¬ 
important  and  the  ratio  of  im¬ 
pedances  is  more  than  30-to-l, 
the  Y  and  Y  values  approach  1 ; 
then  R,  =  R,  and  R,  =  R,  for 
proper  matching. 


118 


ELECTROiMCS  REHJRENCE  SHEET 


ELECTRONICS  — Februorr,  1951 


Mallory  TV  Front  End 
Limits  Oscillator  Radiation 


Out»Uindinn  Adrantafren 
of  the  neir 

Mallory  Spiral  Indurtuner 

1.  A  single  ronirol  fi>r  easy  selet  tion 
and  fine  Inning  of  any  television 
or  FM  rhannel. 

2.  Easily  adapted  to  L  HF  ronverler  use. 

3.  Excellent  stability  eliminates  fre¬ 
quency  drift. 

4.  Supplied  in  two  ,  three-  or  four- 
section  designs. 

5.  Far  more  auiel  operation;  permits 
high  signal-to-noise  ratio  in  front 
end  designs. 

6.  Free  from  microphonics. 

7.  Greater  selectivity  on  high  fre¬ 
quency  channels. 

8.  Eliminates  "bunching”  of  high 
band  channels. 

9.  Simplifies  front  end  design  and 
prouuction. 

10.  Reiluces  assembly  costs. 

11.  Choice  of:  6  turn  unit  continu¬ 
ously  tunes  from  channels  2  to  13; 
4  turn  unit  tunes  only  channels 
2  to  6,  FM.  7  to  13;  3  turn  unit 
tunes  only  the  12  television 
channels. 


Mallory  engineering  has  accomplished  the  development  of  a  TV  Front 
End  .Assembly  which  avoids  interference  by  the  receiver  with  nearby 
sets  and  other  electronic  equipment.  ^ 

Built  around  the  four-tuned  circuit  Spiral  Inductuner*,  this  new  front 
end  is  designed  to  restrict  radiation  from  the  oscillator.  In  addition^ 
the  oscillator  and  converter  are  shielded  from  the  RF  amplifier.  And, 
each  section  of  the  Inductuner  is  provided  with  its  own  special  shielding. 
Thus,  Mallory  now  offers  TV  manufacturers  a  front  end  that  is  ready  to 
perform  within  the  strict  standards  contemplated  for  oscillator  radiation. 

;| 

That's  service  beyond  the  sale!  j 

[  1 

The  Mallory  Front  End  is  universally  adaptable.  It  features  higher  gain*' 
and  lower  signal-to-noise  ratio.  Designed  around  the  Inductuner,  it  is 
available  with  or  without  indexing  provisions,  in  3  and  4  revolution 
designs.  Also  available  in  6  turns  without  the  indexing  feature. 

(rsWip  mtmrk  wf  P.  R.  MmMary  A  Cm^  tme.  /«r  iitAtcmitr*  Utning  attmrp^  ky  MmUorv-  Wmrt  put^nts . 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 


SERVING  INDUSTRY  WITH 


Electromechanical  Products 
Hesistor%  SiviU'hen 

7'l  Tuner%  I  ibnUunt 


Electrochemical  Products 
('.a/tfuittim  H*Ttifeer% 

Wwiir>-  l>ry  Itattvrh's 

Metallurgical  Products 
(  '.tmtoi'ts  Sjpet  iai  Mrtais 

K  eMing  T/olerio/j 
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New  Version  of  Sobering  Bridge 


The  ramberg  vacuum-tube  acceler¬ 
ometer  (previously  reported  in  the 
January,  1947,  issue  of  Elec¬ 
tronics,  p  152)  has  been  further 
developed  at  the  National  Bureau  of 
Standards  so  that  the  new  pickup 
tube  provides  more  sensitive  and 
reliable  acceleration  measurements 
than  did  the  earlier  version.'  * 
Field  tests  of  the  improved  de¬ 
vice  have  provided  results  that  sug¬ 
gest  the  wide  variety  of  uses  to 
which  the  instrument  may  be  ap¬ 
plied  in  indu.stry.  For  example, 
vibrations  of  a  structural  model  of 
an  airplane  wing  have  been  meas¬ 
ured.  The  laboratory  setup  is 


214 


shown  in  Fig.  1.  The  accelerometer 
at  the  wing  tip  on  the  back  at  the 
left  is  used  to  keep  the  vibration  at 
a  constant  level.  The  other  acceler¬ 
ometer  on  the  front  at  the  left  is 
moved  from  station  to  station  to 
measure  the  variation  of  vibration 
amplitude  with  position  along  the 
length  of  the  model. 

With  the  accelerometer  clamped 
to  the  da.shboards  in  1936  and  1947 
automobiles  and  a  filter  used  to 
eliminate  natural  frequency  re¬ 
sponse,  comparative  records  were 
obtained  of  the  vertical  accelera¬ 
tions  to  which  the  vehicles  were 
subjected  when  crossing  multiple 


streetcar  or  railroad  tracks. 

Variations  in  the  vertical  acceler¬ 
ations  of  a  freight  elevator  going 
from  the  first  to  the  second  floor 
were  revealed  by  the  accelerometer 
as  well  as  vertical  accelerations  ex¬ 
perienced  by  the  rear  cockpit  of  a 
TBD  airplane  during  takeoff,  ap¬ 
proach  and  landing.  The  natural 
frequency  response  of  the  instru¬ 
ment  itself  at  160  cps  in  these 
records  is  small  compared  to  the 
re.sponse  proportional  to  the  im¬ 
posed  accelerations. 

The  vacuum-tube  pickup  is  a  twin 
diode  consisting  of  a  fixed,  indi¬ 
rectly  heated  cathode  and  two 
plates,  one  on  each  side  of  the 
cathode.  The  plates  are  ela.stically 
mounted  .so  that  they  will  be  de¬ 
flected  if  the  base  of  the  tube  is  ac¬ 
celerated  in  a  direction  perpendicu¬ 
lar  to  the  plane  of  the  plates.  The 
new  model  differs  from  earlier  ver¬ 
sions  in  having  stops  to  limit  the 
motion  of  the  plates,  support  rods 


ImproTed  Tacuum-tub*  pickup  contoina 
slops  that  Umil  plate  excursions 

0.010  inch  in  diameter  to  increase 
the  sensitivity  of  the  tube  and  a 
second  getter. 

The  primary  design  requirement 
met  by  the  Ramberg  accelerometer 
is  its  provision  for  an  electrical  sig¬ 
nal  of  sufficient  .strength  to  drive 
directly  a  high-frequency  recording 
galvanometer  and,  at  the  .same  time, 
have  a  relatively  high  natural  vibra¬ 
tion  frequency. 

In  the  operation  of  the  original 
model  erratic  changes  or  zero  shifts 
in  its  balance  point  were  sometimes 
encountered.  The  source  of  this 
difficulty  has  been  eliminated  in  the 
new  model.  The  zero  shift  result¬ 
ing  from  excessive  accelerations  to 


ai  1 


FIG.  1 — Laboratory  xotup  ioi  measuring  Tibrotion  oi  the  structural  model  oi  an 
airplane  wing.  Note  the  two  pickup  tubes  at  the  iront  and  rear  oi  the  leit  end  oi 
the  wing 


Improved  Ramberg  Vaeuum-Ttibe  Aceeleralion  Piekiip 
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The  finest  solder  made 

for  all  television  and  radio  work 

. . .  Everything  Electrical 


Kester  Plastic  Rosin-Core  and  Kester  "Resin- 
Five"  Core  Solders  ore  recognized  by  the 
trade  os  outstanding  for  the  finest  type  of 
radio,  television  and  electricol  work. 

These  two  Solders,  which  ore  available 
in  the  usual  single-core  type,  con  now  also 
be  hod  in  o  3-core  form. 


Kau(oU»i 

Sthicmt 


dipendabie 


Only  highly  skilled  craftsmen  ore  employed 
by  the  Kester  Solder  Compony.  Flux  formu¬ 
las  and  specifications  ore  rigidly  adhered  to 
for  perfect  uniformity. 


WRITE  FOR  FREE  COPY  “SOLDER  AND  SOLDERING  TECHNIQUE” 


Be  sure  to  get  your  free  copy  of 
Kester's  Technical  Manual  filled  with 
valuable  information  regarding  the 
most  advanced  and  efficient  indus¬ 
trial  solders  and  fluxes. 


Kester... Standard  fortlielVand  Radio  Reids 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicago  39,  Illinois 

Newark,  N.  J.  *  Brantford,  Canada 
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Making  Kester  Solder  is  on  exoct  science 
from  the  row  material  to  the  finished  prod¬ 
uct.  Everyone  knows  and  prefers  Kester  be¬ 
cause  it  con  be  relied  upon  to  do  the  job 
right  every  time,  even  under  the  most  diffi¬ 
cult  soldering  conditions. 


THE  FRONT  COVER 


The  cover  photograph  shows  a  method  of  investigating 
subminiature  tubes  for  microphonism  used  in  the  Product 
Development  Laboratories  of  Sylvania  Electric  Products  Inc.,  Flush¬ 
ing,  N.  Y.  The  apparatus  imparts  a  controlled  motion  to  the  tube 
and  measures  the  mechanical  displacement  of  the  various  parts  and 
the  electrical  response  of  the  tube. 

The  tube  is  rigidly  held  in  a  fixture  which  is  firmly  attached  to 
a  moving  coil  in  a  magnetic  field.  The  motion  of  the  moving  coil 
is  controlled  in  frequency  and  amplitude  by  a  signal  generator  and 
amplifier  as  shown  in  the  block  diagram.  About  5  watts  of  power 
is  required  at  frequencies  from  25  to  10,000  cps.  Displacement  of 
the  parts  within  the  tube  is  observed  by  a  calibrated  telescope 
(cathetometer)  in  conjunction  with  a  stroboscope  to  slow  down  the 
motion  optically. 

Circuit  connections  are  made  by  placing  the  ends  of  the  lead  wire.s 
of  the  tube  into  small  pools  of  mercury.  Normal  voltage.s  are  applied 
and  the  output  signal  due  to  microphonism  is  developed  acro.ss  the 
plate  load  resistor  and  measured  with  a  vtvm.  A  check  on  the  motion 
of  the  system  is  maintained  by  observing  the  waveform  on  an 
oscilloscope. 


the  pickup  while  handling  and  in¬ 
stalling  is  prevented  by  the  stops 
added  to  limit  the  plate  excursion 
and  thus  prevent  overloading. 

Zero  drift,  believed  to  be  due  to 
small  fluctuations  in  the  cathode 
electron  emi.ssion,  has  been  effec¬ 
tively  reduced  by  three  steps.  First, 
the  accelerometer  was  given  an 
aging  treatment  which  made  its 
emi.ssion  nearly  constant  Second, 
two  getters  instead  of  one  were  used 
to  improve  the  electrical  character¬ 
istics  and,  third,  the  sensitivity  was 


T*  Atro*io»kr 


OscUloqraos  tracing*  ahowing  th*  T*r- 
ttcal  acctUrationi  Mpcrianced  by  a 
1936  and  1947  automobile  crotiing  mul¬ 
tiple  itreetcar  track* 


increased  by  a  factor  of  25  to  make 
the  remaining  random  output 
negligible  compared  with  the  out¬ 
put  due  to  acceleration. 

The  circuit  used  in  field  tests  of 
the  improved  pickup  is  an  adapta¬ 
tion  of  the  Kelvin  double  bridge 
designed  to  minimize  the  effect  of 
contact  resistance  both  in  the  tube 
socket  and  in  the  adjustable  rheo¬ 
stats.  A  blocking  filter  was  used 
ahead  of  the  galvanometer  to  elim¬ 
inate  the  possible  160-cycle  output 
at  the  natural  frequency  of  the 
device. 

Characteristics  of  the  over-all 
circuit  are  flat  within  five  percent 
up  to  20  cps  and  attenuate  gradually 
to  nearly  100  percent  at  160  cps. 

References 

(1)  Walter  Ramberg,  "Vacuum  Tub* 
Acceleration  Pickup",  Journal  of  Research, 
National  Bureau  of  Standard*,  37,  p  391, 
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(2)  Walter  Ramberg,  "The  Measure¬ 
ment  of  Acceleration  With  a  Vacuum 
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Multiple-Output 
Predeterniiiiefl  Counter 

By  D.  L.  Gerloi'ch  and  H.  R.  Kaiser* 

Institute  of  Transportation  and  Traffic 
Engineering 

University  of  Califortxia 
Los  Angeles,  Calif » 

In  certain  industrial  application.s, 
single-output  predetermined  count¬ 
ers’*  are  not  suitable  and  multiple- 
output  predetermined  counters  must 
be  used.  In  the  multiple-output 
counter,  output  signals  may  occur 
at  several  predetermined  points  dur¬ 
ing  the  counting  process  whereas  in 
single-output  counters  an  output 
signal  occurs  only  when  a  single 
predetermined  count  is  reached. 

The  circuit  of  a  counter  having  a 
counting  capacity  of  2"  and  m  pre¬ 
determined  outputs  is  shown  in 
Fig.  1.  This  counter  consists  of  two 


FIG.  I — Schematic  diagram  oi  a  mul¬ 
tiple-output  predetermined  counter  har¬ 
ing  a  capacity  oi  2"  and  m  predeter¬ 
mined  output*.  Each  NESl  *ock*t  con¬ 
tain*  a  50.000-ohm  aerie*  reaiator 

parts,  a  binary  counter  section  and 
an  interpretation  section.  The 
counter  may  have  as  many  stages  as 
necessary  to  give  the  desired  count¬ 
ing  capacity  but  with  the  component 
values  shown  there  is  a  limit  of 
about  twelve  stages. 

The  binary  counter  uses  a  stand¬ 
ard  circuit  except  for  crystal  diodes 
in  the  bias  return  of  each  stage  to 
increase  the  ability  of  the  stage  to 

(Continued  on  p  168) 


•  H.  R,  Kaiser  is  now  with  Hughes  Air¬ 
craft  Co..  Culvert  City,  Calif. 
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TINY  'DEPENDABLE  •  SPACE-SAVING 

Geta-mik^  Qafxxit&t^ 


ACTUAL  SIZE 


THE7^4^C0MPLETE 
DISC  CERAMIC  LINE 

Sprague-Herlec  Cera-mite  Capacitors  are  a  “must”  for  modern 
television  circuits. 

Now  available  in  both  temperature-compensating  (TC)  and  gen¬ 
eral  application  (GA)  types,  Cera-mites  meet  most  application  needs 
in  the  10  mmf  to  15,000  mmf  capacitance  range. 

These  miniature  capacitors  offer  set  designers  maximum  space 
economy,  ease  of  mounting,  and  improved  very-high-frequency 
performance. 

The  flat  disc  with  uni-directional  lead  construction  has  minimum 
self-inductance  and  a  higher  self-resonant  frequency  than  a  tubular 
design;  hence  improved  v-h-f  bypass  efficiency. 

Sprague-Herlec  Engineering  Bulletin  601B  gives  the  complete  list 
of  standard  ratings  as  well  as  performance  specifications.  Write  for 
your  copy  today ! 
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SPRDGUE  ELECTRIC  COmPHRY 

North  Adams,  Massachusetts 


PIONEERS  IN  ^ « _ 

ELECTRIC  AND  ELECTRONIC  DEVELOPMENT 


THE  HERLEC  CORPORATION 
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Computing  Procedure 


Bo«ia9  Airplcnw  Company's  now  BEAC  computor  was  mado  on  «w»wii  assom* 
bly  lino  baoit  by  workmon  in  tho  company's  physical  toooarch  unit.  Tho  com¬ 
putor  unlU  (on  workbonchot  and  right  tablo  top)  con  bo  intorconnoctod  to  mako 
diiiorent  analoqios  through  tho  soritchboard-iiko  panois  in  loit-contsr 


Most  computations  with  the  Sim¬ 
ulator  involve  a  greatly  expanded 
time  scale.  Thus,  amplifier  drift 
in  the  measuring  circuit  is  a  more 
than  usually  serious  menace  to  sus¬ 
tained  accuracy. 

In  practice,  known  data  such  as 
skin  temperature,  solar  radiation 
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Inexpensive  Analog  Compnter 


An  E1.ECTR0N1C  analog  computer 
costing  less  than  $5,000  but  with  a 
six-variable  capacity  in  solving  dy¬ 
namic  problems  has  been  developed 
by  the  Boeing  Airplane  Co.,  with 
five  units  now  being  used  in  as 
many  of  the  company’s  engineering 
research  departments. 

The  computer  requires  but  five 
basic  operational  components — co¬ 
efficient  potentiometers,  integra¬ 
tors,  a  limiter,  two  voltmeters  and  a 
volt  box.  Twelve  integrators  and 
24  coefficient  potentiometers  are 
used  to-  attain  the  six-variable 
capacity. 

To  solve  a  typical  problem,  the 
engineer  writes  a  set  of  differential 
equations  which  describes  the  ac¬ 
tual  dynamic  system  under  investi¬ 
gation.  Then  the  computer’s  “erec¬ 


tor”  units  are  interconnected  in 
such  a  manner  that  they  satisfy 
this  same  formal  mathematical  de¬ 
scription.  Because  the  computer, 
under  these  conditions,  becomes 
analogous  to  the  dynamic  system 
under  investigation,  it  will  react 
to  any  stimulus  in  the  same  manner 
as  would  the  dynamic  system.  Each 
component  can  be  reused  to  make 
new  analogies  in  succeeding  prob¬ 
lems. 

The  new  computer  is  expected  to 
become  a  companion  instrument  to 
the  slide  rule  and  desk  calculator 
to  engineers  dealing  in  problems  of 
dynamics.  In  a  recent  study,  use  of 
a  single  computer  enabled  the  com¬ 
pletion  by  one  man  in  one  week  of 
-  problems  whose  solution  normally 
would  require  more  than  a  year. 


The  computer  may  be  used  to 
simulate  a  change  in  gear  ratio, 
relocation  of  a  wing,  an  airspeed 
change  or  a  new  rudder  installa¬ 
tion.  One  computer  is  capable  of 
solving  the  lateral  and  longitudinal 
rigid  body  flight  equations  of  an 
airplane  and  its  control  surface 
actuators  simultaneously. 

Nicknamed  BEAC  for  Boeing 
Electronic  Analog  Computer,  the 
machine  is  patterned  after  a  sim¬ 
ilar  computer  (BEMAC)  developed 
by  Boeing  in  connection  with  its 
guided  missile  program.  BEMAC 
has  a  mechanical  element,  however, 
while  BEAC  is  entirely  electronic, 
basically  an  electronic  erector  set 
in  which  each  component  can  be  re¬ 
used  to  make  new  analogies  in  suc¬ 
ceeding  problems. 


Automatic  Stabilization  of 
High-Impedance  D-C 
Amplifiers 

By  Francis  Rawdon  Smith 

Scientific  Director 
Reed  Research,  Inc, 
Washington^  D.  C. 

In  designing  an  analog  computer 
for  the  analysis  of  transient  heat 
flow  (the  Simulator),  the  problem 
of  standardizing  current-measure¬ 
ment  circuits  arose.  Most  current 
measurements  have  to  be  made  at 
levels  so  far  above  ground  (10“ 
ohms  and  over)  that  special  tube 
d-c  amplifiers  seemed  a  logical  solu¬ 
tion.  The  use  of  such  amplifiers, 
however,  means  that  over-all  com¬ 
puter  accuracy  can  only  be  a.ssured 
by  effectively  counteracting  ampli¬ 
fier  drift. 

One  way  to  accomplish  this  is  to 
standardize  each  amplifier  period¬ 
ically.  However,  to  do  so  manually 
—and  sufficiently  often — on  a  sys¬ 
tem  of  the  scope  of  the  computer 
would  be  impossible.  An  automatic 
method  of  standardization,  there¬ 
fore,  was  indicated. 


For  the  Measurement  of  Q  and  Inductance 


The  Type  160-A  Q-Meter  offers  the  electronic  engineer 
o  simple,  reliable  means  of  measuring  Q,  inductance,  and 
capacitance,  at  any  frequency  within  the  range  of  50  kc. 
to  75  me.  Each  component  part  and  assembly  used  in  the 
manufacture  of  this  instrument  is  designed  with  the  utmost 
care  and  exactness.  Circuit  tolerances  are  held  to  values 
obtainable  only  in  custom  built  instruments. 

The  Type  110-A  QX-Checker  has  been  designed  as  the 
production  counterpart  of  the  Type  160-A  Q-Meter  to 
rapidly  and  accurately  compare  the  relative  Q  and 
reactance  of  components  with  established  standards. 
Manufacturers  of  television  receivers  and  those  engaged 
in  producing  R.  F.  components  will  appreciate  the  time 
and  effort  saved  by  employing  this  unit  for  production 
line  use  or  at  incoming  inspection  points. 

Be  sure  to  include  both  of  these  versatile  and  depend¬ 
able  instruments  in  your  new  equipment  plans  for  1951. 

160-A  Q-METER  SPECIFICATIONS 

OSCILLATOR  FREQUENCY  RANOE;  SO  kc.  lo  7S  me.  In  t  rnngnt. 
OSCILLATOR  FREQUENCY  ACCURACY:  =t:  1^  50  kc.— SO  me. 

*  3%,  50  me.— -75  me. 

O  MEASURiMENT  RANOE:  DireeHy  coMbroted  In  Q.  20-250.  **MvlMy- 
O-By**  M«t«f  collbroted  ol  Interval*  from  xl  to  x2,  ond  oleo  of  x3.5» 
•xtonding  O  ronge  to  625. 


QX  CHECKER  TYPE  110-A 

(Also  TYPE  nO-B}  V 


Q  MEASUREMENT  ACCURACY:  AepraximaMy  S%  fw  Riml  rMAing 
mMtummnnI,  fnr  fneunncim  up  ••  30  me.  Accuracy  luce  at  higkar 
frmiuancluc. 

CAFACITANCE  CALIUATION  RANOE;  Main  capacitor  cucHan  30-4S0 
mmt,  accuracy  1%  ar  I  mmf  whichuvur  U  graator.  Vumlur  capacitor 
••ctian  +3  mmf,  xura,  —3  mmf,  calibrator  In  0.1  mmf  stop*.  Accuracy 
wo.l  mmf. 

110-A  QX-CHECKER  SPECIFICATIONS 

FREQUENCY  RANOE:  100  ke.  to  25  me.  In  6  rongo*  using  givg-ln  eolls. 
ACCURACY  Of  COIL  CHKKS:  Moy  bo  eboekod  ogolnst  stondord  to 
wHhln  obout  0.2%  wHb  eoll  voluo*  of  10  mlerohonrlo*  to  10  mllll- 
bonrios  ond  Q  of  100  or  grootor. 

CAPACITANCi  RANOE:  CogoeWoneo  voluo*  ronging  botwoon  oggroxl- 
motoly  2-1000  mmf  moy  bo  eboekod  ogolnst  o  stondord  to  on  oeeuroey 
of  o  fow  tontbs  of  ono  mmf  If  tbo  Q  of  tbo  eopoeWor  Is  bigb. 


(In  Canada,  dirtf  in^virias  to  RCA  Vkfar  Co.,  ltd.,  Montroali 
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vory  smoll  Inductors. 

BOONTON  RADIO  ^ 

BOONTON  N  J  U  S  A  V  ^  '/f  ^ 

NSIONRRS  ANB  MANUFACTURERS  OF  TM  Q  METER  -  OX  CHECKER 

FREQUENCY  MOOULATM  SWNAL  OENERATOR  •  lEAT  FREQUENCY 

OENERATOR  AND  OTHER  OIRCCT  UAOMO  INSTRUMMTS 

amplifiers  measure  current  flow 
into  capacitors,  as  they  charge. 
Thus  it  is  essential,  from  the  stand¬ 
point  of  accuracy,  to  standardize 
the  zero  of  these  d-c  amplifiers  in 
the  various  measuring  circuits  and, 
because  of  the  extended  time  basis, 
to  keep  them  standardized  through¬ 
out  the  entire  computation.  A  con¬ 
venient  method  of  doing  this  is  by 
using  a  servo  system  to  change  a 
bucking  or  bias  voltage,  thereby 
automatically  standardizing  each 
d-c  amplifier  as  often  as  is  neces- 
and  the  thermal  conductivity  of  the  sary. 
materials  involved  are  fed  into  the  Operation 

computer,  and  precise  values  of  The  d-c  (current-measuring) 
temperature  distribution  as  a  func-  amplifier  system  is  shown  schemat- 

tion  of  time  are  computed  by  the  ically  in  Fig.  1.  In  the  over-all  corn- 

machine.  In  the  circuits  of  the  puter  circuit,  the  input  to  this 

computer,  voltage  is  proportional  amplifier  is  inserted  into  certain 

to  absolute  temperature — current  is  R-C  networks  in  the  computer.  So 

proportional  to  heat  flow — resist-  as  not  to  disrupt  the  circuit  into 
ance  is  proportional  to  the  thick-  which  it  is  inserted,  the  input  re- 

ness  of  the  material  in  the  object  sistor  has  a  value  of  50  ohms — very 

under  test,  and  inversely  proper-  low  by  comparison  with  the  value 
tional  to  its  thermal  conductivity;  of  R  in  the  R-C  circuit, 
values  of  electrical  capacitance  are  The  voltage  developed  across  the 
proportional  to  thermal  capacity.  50-ohm  resistor  is  used  to  charge 
Once  the  proper  values  are  set  up,  C„  which  is  connected  across  the 
the  equipment  produces  an  analog-  moving  contacts  of  the  relay.  When 
ous  record  of  heat  flow  on  an  ex-  the  relay  moves  to  the  position  in 
tended  time  basis.  The  final  data  Fig.  1,  C,  is  connected  across  the  in- 
are  furnished  in  graph  form,  on  a  put  of  the  current  amplifier,  the 
specially  designed,  30-channel,  elec-  output  of  which  is  therefore  pro- 
tric-stylus  recorder.  These  data  portional  to  the  charge  across  C,. 
comprise  four  records  of  current-  In  practice,  with  any  ordinary 
versus-time  and  24  records  of  volt-  amplifier  this  condition  would,  of 
age-versus-time  (two  spare  circuits  cour.se,  prevail  only  momentarily, 
are  left  for  future  modifications),  since  C,  would  discharge,  more  or 
The  final  recorded  values  of  volt-  less  rapidly,  into  the  input  resist- 
age  and  current  fiow  in  the  R-C  ance  of  the  amplifier.  In  the  pres- 
networks  of  the  computer  are  ob-  ent  instance  this  would  be  wholly 
tained  through  d-c  amplifiers,  as  unsatisfactory,  since  the  recorder 
noted  previously.  The  current  would  not  necessarily  be  at  the 


Oparatton  oi  onoloq  computer  ior  Iho  onalytte  oi  trarutent  hool  ilow  doponds  on 
mooiuremonl  oi  d-c  current!  ol  very  high  impedance  leeeU.  Automatic  itobilisa- 
tion  oi  d-c  ampliiiert  iacUitates  accuracy  and  ipeed  oi  meaiuremente 


point  of  record  at  the  instant  at 
which  the  output  reading  was  at  its 
initial,  peak  value.  This  has  been 
overcome,  in  the  present  case,  in 
two  ways:  by  the  use  of  a  special 
electrometer-type  tube  for  the 
amplifier  input,  in  which  the  grid- 
current  is  far  lower  than  with 
normal  tubes ;  and,  secondly,  by  the 
use  of  a  somewhat  elaborate  inte¬ 
grating  circuit,  of  which  the  capac¬ 
itor  Cft  which  goes  from  amplifier 
output  to  input,  is  the  principal 
component. 

Note  that  the  phasing  of  the 
amplifier  is  such  that  the  resultant 
loop  is  degenerative,  thereby  be¬ 
coming  an  integrating  circuit  of 
very  long  time-constant. 

When  the  relay  is  energized — 
during  the  time  that  C,  is  being 
charged  by  the  passage  of  current 
through  the  50-ohm  resistor — the 
input  of  the  amplifier  is  switched  to 
the  bias  potentiometer.  At  the  same 
time,  the  output  of  the  d-c  amplifier 
is  connected  to  the  servo  amplifier 
input,  to  provide  the  automatic 
zero-setting. 

Automatic  Standardization 

The  grid  bias  of  the  current¬ 
measuring  amplifier  is  varied  by 
positioning  the  potentiometer  as 
shown  in  Fig.  1.  Mechanical  posi¬ 
tioning  is  accomplished  by  means  of 
a  servomechanism  which  comprises 
a  Brown  converter,  ElectroniK 
amplifier,  and  balancing  motor.  The 
output  of  the  servo  amplifier  is  ap¬ 
plied  to  one  field  winding  of  the 
two-phase  balancing  motor  which, 
in  turn,  is  geared  to  the  grid  bias 
potentiometer,  adjustment  of  which 
will  correct  for  drift  in  the  d-c 
amplifier. 

Any  drift  in  the  current-measur¬ 
ing  amplifier  produces  an  error  sig¬ 
nal  in  its  output.  The  error  signal 
is  a  d-c  voltage  whose  polarity  is 
determined  by  the  direction  of 
drift,  and  whose  size  is  determined 
by  the  magnitude  of  drift.  The 
magnitude  of  the  d-c  signal  is 
equivalent  to  input  signals  of  the 
order  of  microvolts. 

In  the  servo  amplifier,  the  d-c 
error  signal  is  changed  to  a-c  by  the 
converter  or  chopper.  The  result¬ 
ing  a-c  error  signal  differs  in  phase 
by  180  degrees  according  to  the  di¬ 
rection  of  the  amplifier  drift.  The 

(Continued  on  p  218) 
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a-OANOID  MODIl  A  MtUMT  AND 
DOUDU  SHAH  MODIi  C  HtUMT 
All  HEU^TS,  ond  th«  Mod«l  E  Eottnliomtttc, 
con  be  fumiihcd  with  thoft  cjitontlont  ond 
mounting  bushings  ot  ooch  ond  to  focllitoto 
coupling  to  othor  oquipment. 

Tho  Medol  f,  ond  the  A«  i,  ond  C  HEllEOTS 
oro  ovoilobU  in  multiplo  ossombliot*  ganged 
at  fho  factory  on  common  shaft««  for  tho  con* 
trot  of  ossociotod  circuits. 


MULTITAmD  MODIl  •  HCLIDOT  AND 
«*OANOfD  TADDtD  MODIL  f 
This  Modol  I  Holipot  contoins  40  tops,  plocod 
os  roquired  ot  specifiod  points  on  ceil.  Tho  Sic* 
Gong  Modol  F  Fotontiomotor  contains  IF  oddi* 
tionol  tops  on  tho  middio  two  sections.  Such 
tops  permit  use  of  podding  resistors  to  creote 
dosir^  non-linoor  potontiomotor  functions,  with 
odvontogo  of  floxibility.  in  thot  curves  con  bo 
olterod  os  required. 
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lAtOtATOAT 
MODIL  HIIIPOT 
Tho  idool  resistonce 

unit  for  use  in  loboro-  -^3^1 

tery  ond  eaperl* 

montol  oppiicotions.  M 

Also  helpful  f 

broting  ond  chocking  P 

tost  equipment.  Com- 

bines  hi^  occurocy 

ond  wide  rongo  ol 

IDturn  HEIIFOT  with 

precision  odiuitobility  of  DMOOIAL.  Avoil- 
oblo  in  eight  stock  resistonce  voluos  from 
100  to  100.000  ohms,  ond  other  voluos  on 
speciol  order. 


MODUS  A«  i,  A  C  HILIPOTS 

A~I0  turns,  46"  coil,  1-13/16"  dio.,  S  wotts* 

resistances  from  10  to  300,000  ohms. 

••15  turns,  140"  coil,  3-5/16"  dio.,  10  wotts 
— resistonces  from  50  to  500,000  ohms. 

€•3  turns,  13-1/3"  coil,  1-13/16"  dio.,  3 
wottsoresistonces  from  5  to  50.000  ohms. 


MODUS  D  AND  I  HILIPOTS 
Provide  extreme  occurocy  of  control  ond  od> 
iustment,  with  P,000  ond  14,400  degrees  of 
shoft  rototion. 

D->35  turns,  334"  coil.  3-5  16"  dio.,  15  wottt 
•resistonces  from  100  to  750,000  ^ms. 
1-40  turns.  373"  coil,  3-5  16"  dio.,  30  wotts 
— resistonces  from  200  ohms  to  one  megohm. 


MODUS  F  AND  O  PIICISION 
SINOLI-TUAN  POTENTIOMITIAS 
Feoture  both  continuous  ond  limited  me- 
chonicol  rototion,  with  moximum  effective 
electricol  rototion.  Versotility  of  designs  per¬ 
mit  o  wide  voriety  of  speciol  feotures. 
F—3-5^16"  dio.,  5  wotts,  electricol  rotation 
35P*— resistonces  10  to  100,000  ohms. 
0-1-5/16"  dio.,  3  wotts.  electricol  rototion 
356*— resistonces  5  to  20,000  ohms. 


AlODIU  i  AND  W  DUODIALS 
loch  model  ovoiloble  in  stondord  turns-rotlot 
of  10,  15,  25  ond  40  to  1.  Inner  Kole  in« 
dicotes  ongulor  position  of  HEIIFOT  sliding 
contoct,  ond  outer  scole  the  helicol  turn  on 
vrhkh  it  is  locoted.  Con  be  driven  from  knob 
or  shoft  end. 

A— 3"  diometer,  exclusive  of  index. 

W— 4-3/4"  diometer.  exclusive  of  index.  Feo* 
tures  firtger  hole  in  knob  to  speed  rototion. 


FOR  PRECISION 
POTENTIOMETERS 


come  to  1 1  I 

HGlipot 


In  order  lo  meet  rifid  government  speci&caiions  oa 
these  developments— end  at  the  same  time  produce  them 
economically— HILIPOT*  has  perfeaed  unique  manufactnr. 
ing  facilities,  including  high  speed  machines  capable  of  wind* 
ing  extreme  lengths  of  resistance  elements  employing  wire 
even  less  than  .001*  diameter.  These  winding  machines  are 
further  supplemented  by  special  testing  facilities  and  po* 
tentiometer  ”luiow.how”  unsurpassed  in  the  industry. 

So  if  you  have  a  problem  requiring  prttision  poltniiom- 
Htrt  your  best  bet  is  ib  bring  it  to  The  Hiuk>t  Corporation. 
A  call  or  letter  outlining  your  problem  will  receive  im¬ 
mediate  attention! 


For  mnny  yenrs  The  Hiumt  Corporation  has  been  a 
leader  in  the  development  of  advanced  types  of  poteotioos* 
eters.  It  pioneered  the  htUcal  potentiometer— the  potentiom. 
eter  now  so  widely  need  in  computer  circuits,  radar  equip- 
inent.  aviation  devices  and  othw  military  and  imhmrial 
applications.  It  pioncerad  the  DUODIAL*— the  tumt-indicat. 
ing  dial  that  grtatly  simplibct  the  control  of  multipleKum 
potentiometers  nod  other  similar  devices.  And  it  hot  also 
pioneered  in  the  development  of  many  other  unique  po- 
tentiomctric  advancements  where  highest  skill  coupled  with 
ability  to  mass-produce  to  close  toleraoccs  have  been  im¬ 
perative. 


NEW  PRODUCTS 

Edited  by  WILLIAM  P.  O'BRIEN 

Nondeiense  Production  Continues  High  Despite  Materials  Short¬ 
age  .  .  .  Audio  Equipment  Is  Prominently  Featured  .  .  .  Forty 
New  Literature  Items  Are  Covered 


Scintillation  Counter 


R-C  Scientific  Instrument  Co., 
335  Culver  Blvd.,  Plaza  Del  Ray, 
Calif.  Model  CX14  Scintiscaler  in- 
corporate.s  a  scintillation  counting 
chamber  and  is  provided  with  in¬ 
puts  for  use  with  external  scintilla¬ 
tion  or  G-M  counters.  It  is  intended 
to  be  used  in  the  laboratory  as  a 
universal  scaler  for  use  in  the  de¬ 
tection  of  alpha,  beta  and  gamma 
radiation.  The  instrument’s  stable, 
electronically  regulated  h-v  supply 
is  variable  from  700  to  1,500  v.  It 
has  a  scale  of  64  and  operates  on  a 
115-v,  60-cps  line,  requiring  150 
watts  of  power.  Cost  is  $960.00. 


Mercury  Rwlifier 

National  Electronics,  Inc.,  Ge¬ 
neva,  Ill.,  has  introduced  a  new 
quick-heating,  15-ampere  rectifier 
tube  for  heavy-duty  industrial  ap¬ 
plications.  Designated  as  NL-643, 
it  is  mercury-vapor  filled  and  has  a 
peak  inverse  voltage  rating  of  700 


volts.  Filament  voltage  is  2.5  volts 
at  23  amperes ;  filament  heating 
time,  120  seconds;  and  maximum 
peak  cjirrent,  90  amperes. 


Dual  Speaker 

Racon  Electric  Co.,  Inc.,  52  E. 
19th  St.,  New  York  3,  N.  Y.  Model 
RR40  dual  speaker  designed  for 
railroad  and  industrial  sound  sys¬ 
tems  consists  of  a  heavy  noncorro¬ 
sive-center  aluminum  casting  with 
a  weatherproof  steel-bell  re-entrant 
speaker  at  each  end  of  the  opening. 
Magnet  material  is  Alnico  5;  dis- 
-persion  angle  per  speaker,  45  deg; 
frequency  range,  350  to  6,000  cy¬ 
cles;  total  operating  capacity,  40 
watts;  peak  capacity,  70  watts;  im¬ 
pedance  (speakers  in  parallel),  8 
ohms;  and  sensitivity  (4  ft,  1-watt 
input,  1,000  cycles),  108.5  db. 


Gas  Thyralron 

General  Electric  Co.,  Syracuse, 
N.  Y.  Model  GL-5855  three-elec¬ 


trode  inert-gas-filled  thyratron  is 
designed  mainly  for  general  control- 
circuit  applications.  It  has  a  quick¬ 
heating  cathode  that  takes  only  a 
minute  to  reach  operating  tempera¬ 
ture.  A  commutation  factor  rating 
of  200  makes  it  useful  in  motor 
control  without  the  need  for  snub¬ 
ber  circuits  and  without  the  occur¬ 
rence  of  gas  clean-up.  Maximum 
ratings  include:  maximum  peak 
anode  voltage,  1,500  volts;  maxi¬ 
mum  cathode  current,  peak  150  am¬ 
peres,  average,  12.5  amperes;  maxi¬ 
mum  negative  control-grid  voltage, 
250  volts  before  conduction  and  10 
volts  during  conduction. 


Phono  Cartridge 

Electro-Voice,  Inc.,  Buchanan, 
Mich.  Model  60  Econo-Cartridge 
has  a  tracking  force  of  i  oz  on  78 
rpm  and  8  grams  on  33i  and  45 
rpm;  and  a  frequency  response  to 
6,000  cps.  The  unit  weighs  7.3 
grams,  and  measures  13/16  in.  wide 
X  5/16  in.  high  x  25  in.  long.  Price 
is  $5.50. 


Predetermining  Counters 

Streeter-Amet  Co.,  4101  N.  Rav- 
enswood  Ave.,  Chicago  13,  Ill.,  has 
developed  an  electrical  predeter¬ 
mined  counter  having  wide  applica¬ 
tion  in  industrial  control  problems. 
When  the  preset  count  has  been 
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RAYTHEON 


reached  a  circuit  is  put  into  opera¬ 
tion  which  may  be  used  to  actuate 
various  other  electrical  equipment. 
The  counter  may  be  operated  when 
a  set  of  external  normally-open  con¬ 
tacts  are  closed.  Thus  it  may  be 
used  with  photoelectric  cells,  limit 
switches  and  like  equipment.  It 
can  count  accurately  at  a  rate  of 
1,000  counts  per  minute,  and  this 
rate  may  be  extended  by  use  of  a 
decade  scaler  unit.  An  automatic 
reset  to  zero  is  provided  in  prepara¬ 
tion  for  the  next  counting  operation. 


D-C  Power  Supplies 


i 


Opad-Green  Co.,  71  Warren  St., 
New  York  7,  N.  Y.  has  introduced 
a  new  series  of  general  purpose, 
low-voltage  d-c  power  supplies  fea¬ 
turing  continuously  variable  out¬ 
puts  and  carrying  continuous  duty 
ratings  of  10  amperes.  They  are 
available  in  ranges  of  0  to  8  v,  0  to 
12  V  and  0  to  28  v  d-c.  The  a-c  input 
requirements  are  115  v,  60  cycles 
single  phase.  The  d-c  voltage  and 
current  may  be  read  directly  on  two 
3-in.  meters.  The  ammeter  is 
calibrated  in  steps  of  200  ma  and  has 
a  full  scale  value  of  10  amperes. 
De.scriptive  bulletin  GPAl  is  avail¬ 
able  on  request. 


Uigh-Vacuiim  Cage 

National  Research  Corp.,  70 
Memorial  Drive,  Cambridge,  Mass. 
Type  710  thermocouple  and  emis¬ 
sion-regulated  ion  gage  control  is 


designed  to  fill  all  the  needs  of  the 
laboratory  or  plant  high-vacuum  in¬ 
stallation.  Pressure  range  covered 
is  1  mm  Hg  absolute  to  1  x  10  *  mm 
Hg  absolute.  A  specially  designed 
low-leakage  shielded  connecting 
cable  eliminates  errors  at  pressures 
below  10  •  mm  where  the  ionization 
currents  are  less  than  10  ’  amperes. 
Filament  emi.ssion  is  regulated  at  1, 
5  or  10  ma  at  the  operator’s  choice. 


R-F  Step-Up  Coil 

Spellman  Television  Corp.,  3029 
Webster  Ave.,  Bronx  67,  N.  Y.  By 
using  the  h-v  r-f  step-up  type  coils 
illustrated  in  a  special  circuit,  volt¬ 
ages  as  high  as  90  kv  can  be  ob¬ 
tained.  Rated  at  35  kv,  the  coils 
find  application  in  tv  circuits,  elec¬ 
trostatic  paint  spraying,  insulation 
testing,  spectroscopic  analysis,  nu¬ 
clear  fission,  and  so  on.  The  pri¬ 
mary  is  separate  from  the  second¬ 
ary  winding,  which  is  7  in.  high  and 
consists  of  10  pie  windings  3  in.  in 
diameter.  The  primary  is  4  in.  high 
and  4i  in.  in  diameter.  Secondary 
voltage  output  is  35  kv,  secondary 
current  is  5  ma  and  the  approxi¬ 
mate  frequency  is  70  kc. 


Half-Wave  Rectifier  Tube 

General  Electric  Co.,  Syracuse, 
N.  Y.  Type  1X2A  half-wave  recti¬ 
fier  tube,  designed  for  tv  receivers, 
is  suitable  for  use  in  both  radio¬ 
frequency  and  flyback  types  of 
power  supplies.  Maximum  ratings 
and  characteristics  include:  peak 


inverse  plate  voltage,  20  kv;  peak 
plate  current,  11  ma. 


TV  Converter  Kit 


Celomat  Corp.,  521  W.  23rd  St., 
New  York,  N.  Y.,  has  developed  a 
color  tv  converter  kit  to  receive 
CBS  color  television.  The  Vue- 
Scope  uses  a  color  disk  of  Fibestos 
cellulose  acetate  plastic  sheeting 
made  up  of  three  primary  colors — 
red,  blue  and  green.  The  kit  in¬ 
cludes  a  manual  synchronization 
unit,  a  fractional  horse-power  mo¬ 
tor  and  assembly  brackets.  It  will 
produce  about  a  six-in.  picture  and 
retail  under  $15.00. 


Video  Recorder 


General  Precision  Laboratory, 
Inc.,  Pleasantville,  N.  Y.,  has  de¬ 
veloped  a  video  recorder  with  elec¬ 
tronic  control  that  will  record  tv 
programs  with  picture  quality  equal 
to  the  original  live  teleca.st.  The 
electronic  design  eliminates  double 
exposures,  under  exposures,  film 
fuzziness,  garbled  sound  and  vibra¬ 
tion.  A  counter  setup  to  monitor 

(ConKnued  on  p  244) 
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Test  Equipment 
to  new  limits 


FREQUENCY  METERS 
NEW  precision  coaxial  frequency 
meters  cover  frequencies  from  550 
to  3950  megacycles  per  second  with 
stability  and  accuracy  previously 
available  only  in  hi(^  frequency 
waveguide  units. 


POWER  5UPPUE5 

NEW  low  voltage  range  in  the  Type 
801-A  Universal  Klystron  Power 
Supply  permits  the  use  of  300  volt 
oscillator  tubes  with  convenience  and 
stability. 


ATTENUATORS 


See  these  instruments  and  others  on  display  at 
the  1951  IRE  SHOW -BOOTHS  268  &  269 
For  full  specifications  write  for  o  copy  of 
A  the  new  PRD  catalog  to  Dept.  E-1 1  today. 
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NEWS  OF  THE  INDUSTRY 
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New  Computer 

Project  Typhoon,  a  new  electronic 
analopr  computer  for  evaluating  the 
performance  of  guided  missiles, 
ships,  planes  and  submarines  and 
aiding  in  the  air  protection  of 
American  cities,  was  recently 
shown  in  operation  at  a  joint  Navy 
Special  Devices  Center — RCA  dem¬ 
onstration  in  Princeton,  N.  J.  The 
calculator,  which  employs  4,000 
electron  tubes,  several  miles  of  in¬ 
tricate  wiring  and  components  that 
are  exact  to  better  than  one  part  in 
25,000,  can  solve  in  one  minute 
problems  that  would  require  two 
mathematicians  six  months. 

The  apparatus  obviates  the  need 
of  building  costly  models  and  test¬ 
ing  them  in  flight.  A  staff  of  nine 
engineers  and  mathematicians  as 
well  as  six  technical  assistants  are 
required  to  operate  the  unit  while  it 
solves  complex  problems.  By  set¬ 
ting  dials  and  switch-board  plugs 
scientists  can  represent  the  physical 
features  of  a  projectile  in  the  form 
of  mathematical  equations.  That 
section  of  the  machine  becomes  a 
mathematical  picture  of  the  missile. 


Aids  Air  Defense 

Then  the  missile,  flying  1,600  mph, 
is  given  a  problem  such  as  inter¬ 
cepting  an  800-mph  high-flying 
bomber  which  has  been  tagged  by 
a  radar  beam.  Just  such  a  problem 
was  solved  at  the  recent  demonstra¬ 
tion. 

Under  contract  with  the  Special 
Devices  Center  of  the  Office  of  Na¬ 
val  Research,  engineers  of  RCA 
Laboratories  designed  and  built  the 
instrument  for  use  by  the  Navy  Bu¬ 
reau  of  Aeronautics.  To  keep  it 
free  of  climatic  influences,  Typhoon 
is  housed  in  a  special  air-condi¬ 
tioned  room  at  RCA  Laboratories 
which  has  a  constant  temperature 
of  75F  and  a  relative  humidity  of 
not  more  than  50  percent. 


SMPTE  Establishes 
New  Award 

Establishment  of  the  David  Sar- 
noff  Gold  Medal  as  an  annual  award 
for  an  outstanding  contribution  to 
television  engineering  was  an¬ 
nounced  recently  by  Earl  1.  Spon- 


able,  president  of  the  Society  of  Mo¬ 
tion  Picture  and  Television  Engi¬ 
neers.  The  award  was  proposed  by 
Frank  M.  Folsom,  president,  on  be¬ 
half  of  the  Radio  Corporation  of. 
America,  and  named  for  Genera! 
Sarnoff,  chairman  of  the  board  of 
directors  of  RCA. 

The  medal  will  be  presented  at 
the  society’s  fall  meeting  each  year 
to  that  individual  selected  by  a 
special  award  committee  who  has 
done  outstanding  work  in  .some 
technical  phase  of  the  field  of  tele¬ 
vision  engineering,  whether  in  re¬ 
search,  development,  design,  manu¬ 
facture  or  operation,  or  in  any 
similar  phase  of  theater  television. 

In  addition  to  the  gold  medal,  the 
award  will  include  a  bronze  replica 
and  a  citation  describing  the  re¬ 
cipient’s  qualifications.  The  recipi¬ 
ent  will  be  selected  by  a  special 
committee  to  be  appointed  each 
year  by  the  president  of  the 
SMPTE,  consisting  of  a  chairman 
and  four  members  who  are  fellows 
or  honorary  members  of  the  society 
or  previous  recipients  of  some  for¬ 
mal  society  award,  and  each  of 
whom  is  qualified  to  judge  the  im¬ 
portance  or  value  of  current  work 
in  some  technical  phase  of  televi¬ 
sion. 

In  the  selection  of  candidates  for 
the  award,  it  is  stipulated  in  the 
terms  under  which  it  is  to  be  ad¬ 
ministered,  contributions  which 
have  led  to  greater  fidelity  in  repro¬ 
duction  of  an  original  scene,  or  to 
simplification  of  the  processes  in¬ 
volved,  -shall  be  important  consider¬ 
ations.  The  purpose  of  the  award, 
it  is  stated  in  these  terms  of  ad¬ 
ministration,  is  to  recognize  recent 
technical  contributions  to  the  art 
of  television,  and  to  encourage  the 
development  of  new  techniques, 
new  methods,  and  new  equipment 
which  hold  promise  for  the  con¬ 
tinued  improvement  of  television. 


ire's  1951  Convention 

The  Institute  of  Radio  Engineers 
is  holding  its  1951  National  Conven¬ 
tion  on  March  19-22  in  New  York 
City.  Its  theme  will  be  “Advance 
with  Electronics  in  the  National 
p]mergency.’’ 

Headquarters  for  the  conven¬ 
tion  will  be  a  new  location,  the  Wal- 


A.  W.  Vane*  of  BCA  LoborotoriM  openitM  Ih*  Typhoon  compuloi  irom  tho  con¬ 
trol  conioU  while  R.  S.  Holme*  checks  the  missile  and  tarqet  prolectory  on  one 
ol  the  plotting  boards.  Shown  in  the  background  are  some  oi  the  panels  con¬ 
taining  thousands  oi  electron  tubes  and  miles  oi  intricole  wiring 
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prices. 


Precision  •ngiAMrtd 
w«H  b4Unc«d  4  pel« 
sh«d«4  po<«  in4uction 
motort. 


BIRMINGHAM  SOUND  REPRODUCERS  LTD. 

CLAREMONT  WORKS  OLD  HILL,  STAFFS.  ENGLAND.  GRAMS  ELECTRONIC,  OLD  HILL.  CRADLET  HEATH 


u  speei/ p^onomotors 

^  SSi  r.p.m. 

•  Speed  change  is  simple,  foolproof  and  reliable. 

•  No  rubber  belts  to  stretch  or  perish. 

•  Smooth  constant  speed.  ‘Wow’  negligible  (under  0.2%) 

•  Incorporates  the  well-known  B.S.R.  4  pole  motor. 

•  Heavy  10*  turntable  fitted  on  precision  ground  taper 
steel  spindle. 

•  Turntable  fitted  with  special  removable  rubber  mat — 
pioneered  by  us  to  meet  the  exacting  “  hygiene  ” 
demanded  by  the  L.P.  records. 


Transcription  quality 


competitive 


Illustrated  is  the  popular  MUI4  3  speed  unit.  Other 
3  speed  models  are  available  complete  with  pickup  and 
automatic  stop. 

Advanced  design  and  a  modem  well  equipped  faaory 
enable  us  to  offer  good  delivery  at  moderate  prices. 


U.S.  and  Canadian  Warehouse  and  Offices. 
SAMCO  PRODUCTS  COMPANY 
r  Spruce  Street,  New  York  7.  N.Y. 
Telephone:  Worth  4-0152. 
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MEETINGS 


March  5-9:  ASTM  Spring 
Meeting  and  Committee  Week, 
Cincinnati,  Ohio. 

Mar.  19-22:  IRE  Annual  Con¬ 
vention,  Hotel  Waldorf  As¬ 
toria  and  Grand  Central 
Palace,  New  York  City. 

Apr.  20-21:  Southwestern  IRE 
Conference,  Southern  Metho¬ 
dist  University,  Dallas,  Texas. 

Apr.  30-  May  4:  SMPTE  Spring 
Convention,  Hotel  Statler,  N  Y 

May  23-24:  Fifth  National  Con¬ 
vention,  American  Society  for 
Quality  Control,  Hotel  Cleve¬ 
land,  Cleveland,  Ohio. 


June  18-22:  ASTM  Annual 
Meeting,  Atlantic  City,  New 
Jersey. 

June  25-29:  AIEE  Summer 
General  Meeting,  Royal  York 
Hotel,  Toronto,  Ontario,  Can¬ 
ada. 

Auc.  28-Sept.  8:  Eighteenth 
British  National  Radio  Show, 
Earls  Court,  London,  Eng¬ 
land. 

Auc.  29-31:  Seventh  Annual 
Pacific  Electronic  Exhibit  and 
West  Coast  Annual  IRE  Con¬ 
vention,  San  Francisco  Civic 
Auditorium,  San  Francisco, 
Calif. 


dorf-Astoria  Hotel.  The  Radio  En¬ 
gineering  Show  will,  a.s  in  prior 
years,  occupy  the  Grand  Central 
Palace,  two  blocks  south  of  the  Wal¬ 
dorf  on  Lexington  Ave.  Technical 
sessions  will  be  held  in  both  loca¬ 
tions. 

A  speaker  of  national  prominence 
will  address  the  banquet  on  Wed¬ 
nesday,  March  21.  The  luncheon  on 
Tuesday,  March  20,  and  the  cocktail 
party  on  Monday  evening  will  both 
be  held  in  the  Starlight  Roof  of  the 
Waldorf. 

TV  Engineers  Attend 
Antenna  Symposium 

More  than  twenty-five  broadcasting 
engineers  and  television  consultants 
recently  attended  a  symposium  deal¬ 
ing  with  practical  considerations  in 
the  use  of  superturnstile  and  super¬ 
gain  antennas  conducted  at  the 
RCA  Victor  plant  in  Camden,  N.  J. 

The  engineers  later  made  an  in¬ 
spection  of  the  plant  to  view  work 
in  progress  on  the  multiple  antenna 
for  the  Empire  State  Building  in 
New  York  City.  The  symposium 
was  led  by  Herman  E.  Gihring, 
manager  of  the  broadcast  antenna 
design  section  of  the  RCA  Engi¬ 
neering  Products  Department. 

Those  present  at  the  symposium 


were:  Edward  Talbott  of  KROD, 
El  Paso;  J.  M.  DeBell,  Jr.,  of  Du¬ 
Mont  Laboratories,  Passaic,  N.  J. ; 
Ray  Craig  of  WCAU,  Philadelphia; 
John  G.  Preston  of  American 
Broadca.sting  Co.,  New  York;  J.  E. 
Mathiot  of  WGAL,  Lancaster,  Pa.; 
Henry  L.  Dubrowski  of  WATV, 
Newark;  A.  M.  Hopwood  of  WPTZ, 
Philadelphia;  James  W.  Kyle  of 
WTVR,  Richmond;  T.  W.  Howard 
of  WPIX,  New  York;  Henry  E. 
Rhea  of  WFIL,  Philadelphia;  P.  B. 
Laeser  of  WTMJ-TV,  Milwaukee; 
Ralph  N.  Harmon  of  WRC,  Wash¬ 
ington  ;  Charles  H.  Singer  of  WOR- 


TV’,  New  York;  N.  F.  Smith  of 
WOR-TV,  New  York;  George  E. 
Hagerty  of  Westinghouse,  W’ash- 
ington;  Louis  H.  Stantz  of  WNBF, 
Binghamton;  Benjamin  Wolfe  of 
WAAM-TV,  Baltimore;  Carl  J. 
Nopper  of  WMAR-TV,  Baltimore; 
E.  J.  Love  of  WWJ,  Detroit;  Albert 
Preisman  of  Preisman  and  Biser, 
Washington;  A.  Joseph.sen  of  RCA, 
New  York;  Glenn  D.  Gillett  of 
Gillett  and  Associates,  Washington; 
Oscar  Reed,  Jr.  of  Jan.sky  &  Bailey, 
Washington;  Millard  M.  Garrison 
of  Chambers  and  Garrison,  Wash¬ 
ington  ;  George  C.  Davis,  consultant, 
Washington;  George  P.  Adair,  con¬ 
sultant,  W'ashington;  Robert  E. 
Baluta  of  McIntosh  &  Ingles,  Wash¬ 
ington;  Julius  A.  Renhard  of  RCA, 
Washington;  and  William  L.  Foss, 
consultant,  Washington. 

Radioactivity  Monitor 
Specifications  Released 

The  Federal  Civil  Defense  Admin- 
tration  has  released  specifications 
for  two  basic  types  of  monitoring 
instruments  to  determine  the  extent 
of  radioactive  contamination  fol¬ 
lowing  an  atomic  attack.  These 
specifications  have  been  .sent  to  all 
state  governments,  civil  defense  di¬ 
rectors,  and  manufacturers  in  the 
instrument  field. 

Manufacturers  are  being  urged 
to  put  special  effort  toward  develop¬ 
ing  a  high-intensity  instrument 
based  on  the  published  specifica¬ 
tions.  Such  an  instrument,  meas¬ 
uring  up  to  five  hundred  roentgens 
per  hour,  would  be  needed  in  area 

(Continued  on  p  2t0) 


Among  tho  tolevUion  ongineers  and  consultants  attending  a  symposium  dealing 
with  antenna  poblems  at  the  RCA  Little  Theatre  in  Camden  recently  were  (left 
to  Tight):  Edward  TalbotL  KROD.  El  Paso;  lames  W.  Kyle.  WTVR.  Richmond; 
Phillip  B.  Laeser.  WTMl-TV,  MUwaukee;  A1  losephsen,  RCA  broadcasting  field 
soles  representative.  New  York;  Glenn  D.  Gillett.  Gillett  and  Associates,  con¬ 
sultants.  Washington;  and  Henry  L.  Dtibrowski,  WATV,  Newark 
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THESE  LIFE  LINES  OF  AMERICA... 

use  long  life  dependable  Sylvania  Tubes 


Progressive  railroads  everywhere  are  now 
using  Sylvania  radio  tubes  for  multiple  com¬ 
munications  systems. 

In  engine-caboose-signal-tower  networks, 
where  clear  tone  and  unfailing  dependability 
are  of  utmost  importance,  Sylvania  tubes  are 
winning  increased  acceptance. These  tubes  are 
designed,  built  and  tested  to  take  more  than 
their  share  of  vibration  and  rough  treatment. 

Also,  their  clarity  and  freedom  from  inter¬ 
nal  noises  make  them  ideal  for  critical  trans¬ 
portation  applications  ...  in  trains,  buses, 
police  cars,  taxi  cabs. 

The  Sylvania  quality  tube  line  is  acomplete 


line.  Made  in  miniature  and  standard  sizes. 
Also  low-drain  battery  tubes  for  efficient, 
compact  portable  sets. 

Get  new  listings 

Call  your  distributor  for  new  listings  and 
full  information.  If  he  cannot  serve  all  your 
needs  immediately,  please  be  patient.  Re¬ 
member,  the  tube  situation  is  still  tight  and 
your  distributor  is  doing  his  best  to  deal 
fairly  with  all  his  customers.  For  further  in¬ 
formation  address:  Sylvania  Electric  Prod¬ 
ucts  Inc.,  Dept.  R-1102,  Emporium,  Pa. 
Sylvania  representativtj  are  located  in  all 
foreign  countries.  Names  on  request. 


SYLVANIA^LECTRIC 

lAMO  luBU:  huvbmii  ktuk  iwu;  ELEcnoMC  noNCTS:  Euemme  lEn  EunnKin:  agoKscEm  tikj.  EmwES.  sn  iumw.  wbiic  gncES:  ion  mms.  nwiauiMPS:  ieletbimi  m 
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NEW  BOOKS 


Antennas 

By  John  D.  Kraus.  MeGraw-HUl 
Book  Co.,  /»<•.,  Neu'  York,  1950,  553 
pages,  $8.00. 

Any  review  of  this  book  would  be 
incomplete  without  a  word  of  warn¬ 
ing  to  the  prospective  buyer  that  it 
will  be  of  little  value  unless  he  is 
able  to  juggle  integral  calculus  and 
to  interpret  and  understand  theoret¬ 
ical  analyses. 

The  book  is  intended  for  use  as 
a  text  and  reference  for  senior  or 
graduate  courses  in  antenna  theory. 
As  such,  it  serves  admirably,  in 
that  it  is  in  line  with  texts  now  used 
in  parallel  courses  in  other  phases 
of  the  science  of  communications. 
The  practical  aspects  of  antenna 
engineering  have,  however,  been 
overshadowed  by  the  more  theo¬ 
retical  ones. 

The  material  presented  is  based 
on  a  series  of  lectures  given  by  the 
author  at  Ohio  State.  It  reflects  his 
vast  knowledge  of  the  subject  and 
his  experience  at  teaching.  There 
is  probably  no  more  complete  book 
on  the  various  types  of  very-high 


and  ultrahigh-frequency  antennas 
now  in  print. 

The  antenna  is  first  treated  as  a 
point  source  and  then  as  an  aper¬ 
ture,  after  which  the  text  method¬ 
ically  presents  in  turn  thin  linear 
antennas,  loops,  helical  antennas, 
biconicals,  cylindricals,  reflector 
types,  slot  and  horn  antennas  and 
all  the  special  versions  and  combin¬ 
ations  that  are  in  use  today.  A 
special  section  is  devoted  to  antenna 
measurements,  and  a  generous 
appendix  provides  a  wealth  of  ref¬ 
erence  information  in  exceptionally 


RELEASED  THIS  MONTH 

Applied  Nuclear  Phymice;  E.  Pollord 
and  W.  L.  Daeidaon;  WUey;  S5.00. 

Electronic  Fundamental*  and  Appli¬ 
cations;  J.  D.  Ryder;  Prentice-Hall; 
S9.00. 

Propagation  oi  Short  Radio  WaT*s; 
Vol.  13  oi  Radiation  Lob  Series; 
Donald  E.  Kerr;  SIO.OO. 

Woreguids  Handbook;  Vol.  10  oi 
Radiation  Lab  Series;  M.  Marcu- 
Tlts;  S7.50. 


convenient  form.  Abundant  refer¬ 
ences  are  given  for  further  study 
on  specific  subjects. — J.D.F. 

Traveling  Wave  Tubes 

By  J.  R.  Pierce.  Bell  Laboratories 
Series.  D.  Van  Nostrand,  Inc.,  New 
York,  1950,  260  pages,  $4.50. 

More  and  more  communication  en¬ 
gineers  are  desirous  of  understand¬ 
ing  the  principles  of  operation  of 
one  of  the  latest  members  of  the 
family  of  microwave  tubes — the 
traveling-wave  tube.  This  is  due  to 
the  fact  that  with  the  expansion  of 
the  frequency  spectrum  the  question 
of  bandwidth  has  become  of  great 
importance  and  the  tube’s  outstand¬ 
ing  feature  is  its  enormous  band¬ 
width. 

Until  the  appearance  of  Pierce’s 
book  any  information  about  travel¬ 
ing-wave  tubes  had  to  be  gained  by 
reading  scattered  articles.  The 
author’s  clearly  organized  and  well 
digested  treatise  on  the  subject 
has  largely  dispensed  with  this  task. 
The  author  is  well-knowm  for  his 
many  contributions  to  the  theory  of 
these  tubes  as  well  as  to  other  fields 
of  electronics,  and  his  presentation 

(CofitiniMd  on  p  140) 


BACKTALK 

This  Deportment  is  Operated  os  an  Open  Forum  Where  Readers 
May  Discuss  Problems  oi  the  Electronics  Industry  or  Conunent 
Upon  Articles  that  ELECTRONICS  has  Published 


More  References 

Dear  Sirs: 

As  is  borne  out  on  page  275  of  the 
November  1950  issue  and  other¬ 
wise,  Electronics  is  always  anx¬ 
ious  to  give  the  reader  as  many  and 
as  good  references  as  possible. 

I  refer  to  the  excellent  paper  by 
Cunningham,  May  and  Skalnik, 
“Integration  Noise  Reducer  for 
Radar”,  published  in  the  September 
1950  issue  of  Electronics.  In  this 
paper,  my  research  work  since  1945 
in  the  signal  integration  field  is 


referred  to  via  the  Government 
Report  E5038.  Actually,  I  never 
issued  report  E5038,  since  it  con¬ 
tains  a  number  of  technical  and 
printing  errors,  but  instead,  in 
1948,  gave  a  lecture  in  the  National 
Electronics  Conference  in  Chicago, 
entitled  “Extraction  of  Weak  Sig¬ 
nals  from  Noise  by  Integration”, 
w’hich  was  published  later  in  the 
Proceedings  of  the  NEC,  Vol.  4, 
1948.  This  paper  also  bears  the 
names  of  Dr.  Dickey  and  Dr.  Ems- 
lie,  who  contributed  much  to  the 
final  results.  Since  my  NEC 


paper  is  technically  correct,  prop¬ 
erly  issued,  and  generally  available, 
it  should  as  a  reference  take  the 
place  of  the  erroneous  report  E5038. 

Still  further  technical  informa¬ 
tion  may  be  derived  from  the  fact 
that  I  conceived  of  the  integration 
method  as  described  in  reference 
(3)  of  the  Cunningham-May-Skal- 
nik  paper  when  doing  research 
work  for  USAF  in  1946,  and  sub¬ 
mitted  a  patent  application  via 
USAF,  Wright  Field,  which  de¬ 
scribes  my  early  integration  system, 
applied  to  a  radar  receiver.  Later 
this  system,  in  leas  elegant  form 
than  the  one  described  in  Elec¬ 
tronics,  yielded  an  improvement  in 
signal-to-noise  ratio  of  24  decibels, 
and  I,  therefore,  took  steps  to  bring 
the  invention  into  the  experienced 
hands  of  Professor  Cunningham  of 
Yale  University,  who  later  carried 

(Continued  on  p  292) 
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time  pulse  or  tick  tone  circuit 


DELAY  RELEASE  CIRCUIT 


DELAY  operate  CIRCUIT 


THE  NORTH  ELECTRIC  MANUFACTURING  CO.,  Gallon,  Ohio,  U.  S.  A 


The  odd  little  relay  at  left  with  the  protruding  tchnozzle 
was  nicknamed  "Wigglestick"  by  an  engineer  in  one  of 
his  lighter  moments.  Its  usefulness  to  designers  of  elec* 
tricol  circuits  is  not  to  be  regarded  lightly,  however. 

Used  alone,  this  vibrating  reed  relay  in  a  self-interrupt*' 
ing  circuit  will  generate  time  pulses.  Hooked  up  with  a 
slow-release  relay,  like  the  one  shown  above  it,  the  pair 
may  be  used  in  special  delayed  circuits,  adjustable  to 
any  value  from  one  to  eight  seconds.  Other  combinations 
provide  o  still  wider  range  of  application.  1 

These  stock  relays  are  typical  of  a  wide  variety  made 
by  North,  one  of  the  oldest  manufacturers  of  relays  and 
switching  equipment  in  the  country.  The  choice  ranges 
from  midgets  to  multiples,  from  single-makes  to  pile-ups 
controlling  up  to  thirty-two  circuits  with  one  double-wire 
control  circuit. 


Set  a  high  standard  of  performance  and  permanence 
because  this  company  specializes  in  all-relay  switching 
equipment.  North  relay  engineering  service  is  second 
to  none. 


SPECIAL  RELAYS?  Let  North 
Engineer  Them  For  You 


FOR  PROMPT  REPLY 
ADDRESS  DEPT.  T 


ELECTRONICS  — Februory,  l9Sf 


I 


~43-liw  AmpMyn*  motor-gcMrater  $•! 


^  IJiw  Amplidyn*  motor^Mraralor  Mt. 


;  I 

PULSES 

-MADE  TO  ORDER 


Specially  designed  General  Electric  Type-E 
networks  will  generate  pulses  within  ±5 
per  cent  of  any  length  you  require  from  O.I 
to  40  microseconds.  These  networks  consist 
of  capacitor  and  coil  sections  adjusted  to 
close  tolerances  and  hermetically  sealed  in 
single  metal  containers.  In  the  last  war  G-E 
Type-E  networks  were  produced  on  a  large 
scale  to  meet  radar  demands.  Now  they  are 
available  for  commercial  or  military  use  in 
a  wide  variety  of  designs,  impedances,  rat¬ 
ings,  and  sizes.  See  Bulletin  GEA-4996. 


GENERALi^ELECTRIC 


Typical  d«tign  and  aparationol  limitt  cf  G  E  Typ«-E 
p4jlsa-forming  natwork:  Rippla  at  top  of  pulso 
Wovo  lofigth  ^5%  moasurod  ot  70%  amplitudo; 
Capocitonco  toloranco  ^10% 


The  General  Electric  amplidyne  is  a  simple  d-c  generator  which, 
through  the  arrangement  of  field  and  armature  circuits,  possesses 
extremely  high  speed  of  response  and  amplification. 

First  used  in  radar  and  fire<ontrol  apparatus,  it  now  has  many 
new  jobs.  That’s  why  G-E  amplidyne  generators  and  motor-generator 
sets  are  made  in  a  wide  variety  of  sizes  and  frames  with  output 
ratings  from  500  watts  to  25  kilowatts. 

What  are  your  requirements?  For  further  data,  write,  giving 
complete  details,  to  Electrical  Industries  Sec.,  Resale  Industries  Div., 
Apparatus  Dept.,  General  Electric  Co.,  Schenectady  3,  N. 


A  C-E  2S-KW  AMPIIDYME  AMPLIFIES  A  9/10  WATT  INPUT  22,200  TIMES 
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PRECISE  CONTROL  OF  position  •  torque  •  speed 
tension  •  power  factor  •  voltage  •  current 


OIL-IMMERSED  SELENIUM  RECTIFIERS 
-use  them  “ANYWHERE”! 


G-E  hermetically  sealed,  oil-immersed  selenium  rectifier  stacks 
make  it  possible  for  you  to  design  metallic  rectifiers  into 
equipment  that  will  be  subjected  to  corrosive  fumes,  salt  air, 
dust,  fungus,  or  other  atmospheric  conditions.  Because  they're 
immersed  in  oil,  these  stacks  will  stand  higher  current  drains 
than  equivalent-size  "open”  units.  Available  in  single-  or  full- 
wave  circuits.  Ratings;  from  12  to  180  d<  volts  output,  15.5 
to  270  a<  volts  input,  .25  to  27.0  d-c  amps.  Write  for  complete 
data  on  ratings  and  dimensions  to  Electrical  Itulustries  Section, 
Resale  Industries  Ditfision,  Apparatus  Dept.,  General  Electric 
Co,,  Schenectady  5,  N.  Y. 


NEW.'  SHADOW-PROOF  DIALS 
MAKE  SWITCHOOARD  INSTRUMENTS 
EASIER-TO-READ 


Here  is  a  new  switchboard  instrument  that  can  be 
read  easily— anytime.  Its  dial  can  be  clearly  illumi¬ 
nated  from  almost  any  angle  because  it  is  set 
forward  flush  with  the  front  of  the  case.  A  pro¬ 
truding  anti-glare  convex-type  glass  front  prevents 
reflections.  The  new  meter  is  available  in  414-  or 
S-^^-inch  models,  both  with  long  250*degree  scales. 
D-c  ammeters,  volt-ammeters;  a-c  ammeters,  volt¬ 
meters,  wattmeters,  frequency  and  power-factor 
meters,  temperature  indicators,  and  synchroscopes. 
Send  for  Bulletin  GEC-218. 


PUSH-BUTTON  STATlONS-make  your  selection 
from  the  COMPLETE  G-E  LINE 


Oanaral  ll•ctric  Cempcmy,  Saction  B667-10 
Apparutui  Dapartmant,  Schaaactady  S,  N.  Y. 

PlaoM  wnd  m*  tti*  following  bullotint: 

( V )  Ind'Koto  for 

roforonco  only  LJ  OEA-34S9  Pmh-hutton  otafiont 

( X )  for  planning  an  □  <»**-«*♦*  Pabadomiing  nalworkt 

imnwdiato  projoct  D  OCC-21t  Switchboard  inctrwmontc 


There’s  a  General  Electric  push-button  station  or  unit  for 


virtually  any  electronic  application.  The  complete-line  includes 
dozens  of  types.  All  stations  have  sturdy  nonbreakable  steel 
frames  and  covers  with  ample  clearance  between  terminals. 
G-E  units  for  built-in  applications  have  terminals  anchored  to 
a  molded  base  for  firm  support.  Contact  maintenance  on  all 
stations  and  units  is  virtually  unnecessary  because  large  fine- 
silver  double-break  contacts  are  used.  For  full  data,  check 
Bulletin  GEA-3469. 
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NEW  BOOKS 


(cMNnwB) 


AMPHENOL  coaxial  cables  made  with  Teflon  dielec¬ 
tric  have  low  loss  and  perform  satisfactorily  at  tempera¬ 
tures  as  high  as  500°  F.  Covering  the  Teflon  dielectric 
are  two  silver  coated  shields  and  two  wrappings  of 
Teflon  tape.  The  jacket  consists  of  two  fibre  glass 
braids  impregnated  with  silicone  varnish  which  is 
oven  baked  to  provide  maximum  moisture  and  abra¬ 
sion  resistance. 

CONNECTORS 

Because  impedance  specifications  of  Amphenol  RF 
Connectors  can  be  depended  on,  no  line  unbalance  is 
inserted,  nor  is  the  standing-wave  ratio  increased. 
Amphenol  RF  Connectors  meet  the  exacting  require¬ 
ments  of  laboratory  applications — have  longer  leak¬ 
age  paths,  lower  loss. 

The  82  series  connectors  illustrated  are  weather¬ 
proof  type  HN  connectors  for  use  with  50  ohm  cable. 
These  connectors  have  full  4Kv.  rating  when  used  with 
Silicone  Compx)und  and  may  be  used  with  70  ohm 
cables  when  impedance  is  not  critical. 

The  83  series  UHF  connectors  illustrated  are  low 
cost  general  purpose  connectors  ideal  for  laboratory 
applications.  Not  constant  impedance,  but  suitable  for 
general  RF  transmission  below  160  megacycles. 

Teflon  inserts  are  standard  on  the  connectors  illus¬ 
trated  and  will  be  supplied  with  any  AMPHENOL  RF 
connector  on  special  order. 

AMERICAN  PHENOLIC  CORPORATION 

1834  SOUTH  54th  AVENUE  CHIOGO  50«  ILLINOIS 
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reveals  this  intimate  relationship 
with  the  subject. 

Traveling-wave  tubes  consist  of 
a  circuit  which  is  capable  of 
supporting  electromagnetic  waves 
whose  phase  velocity  is  much  lower 
than  that  of  light.  The  book  con¬ 
tains  several  chapters  on  the  theory 
of  these  waveguiding  structures 
such  as  helices,  linear  arrays  of 
coupled  resonant  slots  and  cavity 
or  filter-type  circuits.  Wherever 
possible  field  solutions  are  given, 
while  in  other  cases  the  circuits  are 
treated  by  considering  the  behavior 
of  lumped-circuit  analogies. 

The  term  impedance,  which  re¬ 
quires  special  definition  for  the  case 
of  hybrid  waves,  is  well  explained 
and  thus  much  misunderstanding 
should  now  be  cleared  up. 

Small-Signal  Theory  Used 

Interacting  with  the  slow  wave 
are  the  electrons  which  travel  in 
beam  formation  along  the  axis  of 
propagation.  This  interaction  is  of 
the  nature  of  an  energy  exchange 
between  the  beam  and  the  electro¬ 
magnetic  field  all  along  the  axis. 
Because  of  it  such  quantities  as 
current,  space  charge  and  velocity 
may  be  described  by  d-c  terms 
superimposed  by  a-c  terms  which 
are  of  wave  nature.  In  describing 
the  process  of  interaction,  small- 
signal  theory  is  used  throughout 
the  book  with  the  exception  of  one 
short  chapter  on  power  output 
where  reference  is  made  to  some 
results  of  Nordsieck’s  large-signal 
computations. 

When  the  electrons  travel  with 
a  d-c  velocity  equal  or  nearly  equal 
to  the  phase  velocity  of  electro¬ 
magnetic  waves  which  the  guide 
is  capable  of  supporting,  waves 
with  increasing  amplitude  appear 
and  the  whole  structure  may  func¬ 
tion  as  an  amplifier.  An  extensive 
theory  on  the  gain  of  the  tube  is 
presented.  The  influence  of  various 
factors  such  as  the  velocity  of  the 
electrons,  the  d-c  beam  current,  the 
attenuation  of  the  guide  and  space- 
charge  properties  of  the  beam  are 
investigated.  The  design  engineer 
will  find  there  a  method  for  the  com¬ 
putation  of  the  gain  for  a  helix-type 
traveling-wave  tube. 

The  question  of  relative  merit  of 
various  possible  traveling-wave  tube 


( 


Educated  electrons  are  being  called  on  for  more  and  more 
difficult  tricks  in  today’s  "vacuum”  tubes.  The  higher  the  vacuum, 
the  better  they  perform.  The  sharpest-focussed  beams  and  the 
longest  reliable  operating  lives  are  found  in  tubes  exhausted  to  the  utmost 
degree  that  modern  technology  permits. 

For  the  development  laboratory,  a  DPi  glass  diffusion  pump  as 
pictured  here  can  give  you  the  best  vacuum  that  man  can 
produce.  The  ultimate  vacuum  it  gives  without  the  aid  of  a  cold 
trap  is  5  X  10~*  mm.  Hg.  With  a  cold  trap,  10“^  mm.  Hg  is  attainable. 


high  vdcuum 

research 

cold  engineering 


DPi  invented  the  multi-stage  fractionation  principle  and  the  Octoil®-S 
Vacuum  Pump  Fluids  that  make  such  vacuum  possible.  DPi’s  program 
to  make  really  high  vacuum  work  with  ease  and  economy  goes  on 
continuously.  Whether  you’re  interested  in  a  pound  of  low-vapor 
pressure  gasketing,  a  chamber  where  experimental  models  of  new 
electron  tube  ideas  may  be  tried  out  quickly  and  inexpensively,  or  a 
complete  exhaust  system  for  a  tube  factory,  your  problems 
,  will  receive  careful  attention.  Merely  write  Distillation  Products 
Industries,  Vacuum  Equipment  Department,  727  Ridge  Road  West, 
Rochester  3,  New  York.  (Division  of  Eastman  Kodak  Company). 
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/#  COMPANY 


ELECTRIC 


25  Maple  Avenue 


THB  mCBOWATB  BOEOA-NODU 
Calibrated  noiae  eource  at  mtcrowavee 
primary  standard  In  tbe  microwave  spectrum. 


Phone  CAidwefI  6-4000 
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THK  mOA-PCLSEB 
Oaurator  of  ultra  narrow  puloaa. 


THB  RADA-SWBKP 

▲  new  wide  band  sweep  with  markers  (or 
alignlns  radar  XF  amplifiers. 


THB  ITEGA-SWBBP 
Tbe  wldest-ranfe  sweeping  oscillator 


TUB  mCBOWATB  MEOA-MATCH 
Completely  electronic.  Measures  reflected  energy. 
Displays  mls-matcb  over  wide  frequency  bands  la 
the  X*Band. 


THB  MEOA-MATCH 

Measures  reflected  energy.  Displays  mls-matcb  over 
wide  frequency  range. 


CORNELL- DUBILIER 


CAPACITORS  •  VIBRATORS  *  ANTENNAS  •  CONVERTERS 


Paper  Tabilor  Copocitors 


1  ~  mn  C*D 

f  in  •■fro  long  lif«  ond 

•otsfonding  porformofK*  ovor  o  f•mp•ralwr• 
rong«  #1  >-3S*C.  f«  100*C.  Sp«<iol  high  f«m- 
g*rofvr«  and  m«i«hir*  •nd*eu  t«o<s  unit. 

2  A  tubulor  •!  •ic*gti#ncdly  high  in>ulotion  r«* 
si»ton<«.  Af  2S*C.,  r««itfonc«  it  oytr  10.000 
m«gt  unit  or  2,000  m*gt  |»*r  mfd. 

3  A  ttondordifd  lino  mf  pop9f  tubulort  thot 
will  Ml  both  high  ond  low  t«ni|Mfotur«  r#- 
guiromtntt.  N«  duglicotion  of  ttock  ond  r*c»rd 
ll••gingl  N#  production  doloyt!  Lott  invonfory 
lottf  A  footuro  of  **Vikono*'  improgncrtion. 

4  A  tubulor  with  o  powor>lo<tor  ovorogo  of 
0.35%  of  1,000  cyclot. 

5  A  tubulor  with  oicollont  capacity  tfobility 
•vor  both  tho  high,  low  tomporaturo  rongo. 


Tinned-copper  leads,  standard  sizes.  At¬ 
tractive  grey  case,  red  lettering.  Avail¬ 
able  in  all  commercial  capacity  and  volt¬ 
age  ratings. 

For  further  details  on  the  "Grey  Tiger" 
line  of  paper  tubulars,  write  for  Bulletin 
No.  NBIIO.  CORNELL  DUeillEft  ELECTRIC 
CORRORATION,  Dept.  K-21  South  Plain- 
field,  New  Jersey.  Other  plants  in  New 
Bedford,  Brookline  and  Worcester, 
Mass.;  Providence,  R.  I.,  Indianapolis, 
Ind.,  and  subsidiary.  The  Radiort  Corp., 
Cleveland,  Ohio. 


SPECIFY  “GREY  TIGER"-A  TYPICAL  C-D  FI|IST! 
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circuits  is  taken  up.  As  may  be 
expected,  the  amplifier  will  have 
wideband  properties  if  the  phase 
velocity  of  the  circuit  waves  does 
not  vary  much  with  frequency. 

One  of  the  important  properties 
of  an  amplifier  is  its  noise  charac¬ 
teristic.  The  book  outlines  an  ap¬ 
proximate  method  of  approach  to  a 
noise  theory  for  the  traveling-wave 
tube.  The  subject  discussed  here, 
however,  is  still  controversial  in 
nature,  a  fact  which  does  not  stand 
out  too  clearly  in  the  author’s  dis¬ 
course. 

Two  close  relatives  of  the  trav¬ 
eling-wave  tube  are  also  dealt  with. 
One  of  these  is  the  double-stream 
amplifier,  also  known  as  the  elec¬ 
tron-wave  tube,  which  does  not  em¬ 
ploy  a  circuit  but  produces  ampli¬ 
fication  by  the  interaction  beiween 
two  electron  streams  traveling  at 
different  speeds.  The  other  one  is 
the  magnetron  amplifier,  which  is 
of  interest  chiefly  because  of  its 
higher  efficiency  compared  with 
traveling- wave  tubes. 

This  reviewer  can  highly  recom¬ 
mend  the  book  to  anyone  interested 
in  communication  engineering  and 
microwave  electronics. — Rudolf  G. 
E.  Hutter,  Head  of  Electronics 
Section,  Physics  Laboratories,  Syl- 
vania  Electric  Products  Inc. 


Lotv  in  Cost  —  Small  in  Size  —  Dependable 
in  Performance  —  AC  or  DC 
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Receiving  Tube  Substitution 
Guide  Book 

By  H.  a.  MrooLETON.  John  F.  Rider 
Publisher,  Ine.,  Sew  York,  1950,  224 
pages,  paper-covered,  12.40. 

Equally  valuable  for  designers  and 
servicemen  in  periods  of  tube  short¬ 
ages  is  this  compilation  of  permis¬ 
sible  substitutions  for  approxi¬ 
mately  750  different  receiving  tube 
types,  with  detailed  diagrams  to 
simplify  the  changing  of  sockets 
or  construction  of  adapters  where 
necessary.  Each  substitution  is 
rated  E,  G  or  P  according  to  the 
performance  of  the  substitute  tube 
in  the  circuit  of  the  original  tube. 
Where  changes  in  filament  or  heater 
wiring  are  required,  they  are  de¬ 
scribed,  along  with  any  other  elec¬ 
trode  voltage  changes  required.  As 
a  rule,  however,  the  author  presents 
only  practical  substitutions  that  do 
not  demand  redesigning  of  circuits. 

The  author  uses  the  rating  E  to 


For  oulemotk 
^  fwmocoi 


For  photooiomk^^^ 
ttroof  lighting  control 


IN  ADDITION  R-B-M  General 
Purpose  Relays  are  used  on 
X-Ray  apparatus,  permanent 
wave  machines,  wire  record¬ 
ers,  automotive  radio  tele¬ 
phone  communication  equip¬ 
ment,  vending  machines,  coin 
operated  phonographs  and 
many  other  applications. 

What  is  your  relay  problem? 
Wrif  r-a  tUuy  Ht  ■■llrtte  STO 


for  sg 
lot  oircroFt 

prohootof* 


division 

BSSSX  WIRE  CORI 


Logansport,  Indiana 
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pllVL  MINIATUjj^^ 
pAlNLESSLy^ 


WHY  STRAIN,  fry,  and  slice  your  fingers?  Why  break  tubes? 
Pull  or  insert  7-pin  miniatures  the  e-a-s-y  way.  With  eco¬ 
nomical  Hytron  Tube  Puller.  Result  of  two  years’  research. 
Positive  grip  pulls  first  time  from  meanest  sockets.  Special 
Neoprene  rubber  resists  heat.  Does  not  harm  tube.  Ad¬ 
justs  automatically  to  varying  tube  diameters.  Tube 
Puller  works  by  suction  and  friction  on  top  of  tube.  Re¬ 
moves  even  tiny  6AK5  and  6ALS  from  shielded  sockets. 
Reaches  into  tightest  spots  —  to  pull  or  insert. 

Only  75^!  You  cannot  afford  to  be  without  this  temper- 
time-and-money  saver.  Get  your  Hytron  Tube  Pullers 
from  your  Hytron  jobber  today. 

^5Sy/  TO  PULL:  Push  Tube  Puller  onto  top  of 
7-pin  miniature.  Just  enough  for  firm  grip,  and  without 
depressing  release  button  at  top.  Pull  straight  up  and  out; 
no  need  to  bend  pins  by  violent  rocking.  Hold  tube 
securely  in  one  hand.  With  other,  push  release  but¬ 
ton  quickly.  Compressed  air  pops  out  tube.  Or, 
holding  down  release  button,  remove  Tube  Puller 
by  rocking  it.  To  insert:  Align  arrow  on  skirt  of 
Tube  Puller  with  keyway  of  tube.  Push  tube  into 
Tube  Puller.  Using  arrow  as  guide,  insert  tube.  Push 
button  quickly  to  release.  Maintain  pulling  action 
at  peak.  Wipe  inside  of  Puller  occasionally  with 
clean  cloth  to  remove  dirt  and  grease. 


THEY  COST  PENNIES,  BUT  SAVE  DOLLARS! 


OVER  SOfOOO  SERVICEMEN  Imo«I  TK«*«  Hytron  tools  poy  for  tHomsolvoi  ogowi 
ond  O0oin.  Sovo  timo  . . .  tompor  . . .  doMors  do>y.  tood  wHot  thoy'U  do  for  yoo.  Writo 
for  comploto  Tool  Cotolopwo.  I«tt«r  stM  ^  got  thoto  tools  from  your  Hytrort  fobbor  todoyl 


AUTO  RADIO  TOOL  .  ^4^  not. 
Substittrfos  for  control  ceblos  of  univorsol 
outo  rodio.  Ouicfcly,  procisoly  turns  sot 
on  off,  tunos,  odiusts  volum#  ortd  tono,  ro* 
oligiH  diol.  Squor#  olso  fits  splinos.  Voo  fits 
spodo  ond  otbor  hoy  fittings.  Minimum  bock* 
losh.  Compoct.  IrigM'Sinc  plotod.  Nort* 
robing  lorgo  Kprsdlo  for  fin#  odiustmonts. 


PIN  STRAIGHTENERS,  7.Pln«fid 
4-Pifl  —  SS^  Rbl  You  moroly  press 
tub#  gently  irtto  Hytron  Stroiglitonor  unti 
button  bos#  soots  sqworoly.  Presto,  gins 
or#  stroigbtf  Post  .  .  .  sofe.  Avoiding  orro 
broken  twbe  poys  for  Stroigbtonor  twice 
over.  ProcHo,  stomlest-steel  insertion  die. 
Comfortoblo  knurled  oluntinum  bolder. 
For  bond,  berteb,  or  tube  tester  use. 


SOLDERING  AID  ^  effortteisly,  quickly  urnwropi  ’'mecbonicoby 

sdid”  joints.  Stroddles  wire,  grips,  unwrops.  pulls  it  free.  Guides  now  wire,  bolds  it  firm 
wbde  soldermg.  Spode  tip  rooms  solder  from  lug  bole,  pushes  other  wires  oside.  Tips  ore 
bordened,  twlst«proof.  insuloted.  bord*<bromed  to  shed  solder.  Tool  bondles  lAe  penci. 
Reoebes  tight  spots.  Hos  dosens  of  other  uses. 


TUBE  IIFTER  -  15<  t/e  •,«  oN  ih.  ►o-«-r  pryko.  w.y,  T,*«{GI.  G.iioiidwA 
lock'in,  metol).  Vibrotors  ond  plugs  (Jones,  Amphenol)  ond  knobs.  A  noturol  for  compoct 
outo  rodios.  etc.  Slotted  end  lifts  lock*ins,  srsop-in  trimounts  . . .  eosily,  solely.  Of  sfoMess 
steel  with  comfortoble  rolled  edges. 


f  IMMIPM  \ 


MAIN  OPPiCE:  SALEM*  MASSACHUSETTS 


TUBE  TAPPER  ^ondy  combinotion 

penci,  eroser  ortd  tube  topper.  Discovers  micro 
phonrsm.  shorts,  ond  opens  in  tubes,  etc.  Cempect,  non* 
metohic.  rugged.  Doublet  in  bross  for  writing  orders,  etc. 
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The  Remarkable  New  Dielectric  Gas 


For  Transformers— Co-axial  Cables 


SULFUR  HEXAFLUORIDE 

Formulai  SFn 

Molecular  WeisM:  146.06 
Melling  Point:  — 50A”C 

Sublimation  Temperature:  — 63.8*C 
Criticol  Temperature:  45.6*C 


Critical  Preisure: 
Vapor  Pressure:. 
Temp.  CC) 

-80 

—50 

-20 

+10 

+40 


Pressure  (p.s.i.o.) 
5  (subl.  press.) 
34 
102 
240 
481 


60  cycle  Dielectric  Strength  (tungsten  rod 
and  1'  diom.  sphere,  I"  spocing) 

Pressure,  p.s.i.g. 


Sulfur  Hexafluoride,  kilovolts 
Nitrogen,  kilovolts 


0  10  20  30 

70  107  120  122 
13  17  21  25 


Capacitors— and  other  High  Voltage  Equipment 


Some  practical  advantages 
of  Sulfur  Hexafluoride: 


1  Permits  operation  at  higher  voltages  or 
lower  pressures  than  are  possible  with  air  or 
nitrogen ;  i.e.  increased  voltage  at  the  same 
pressure,  or  the  same  voltage  at  reduced  - 
pressure. 

2  Reduces  or  eliminates  corona. 

3  Offers  opportunity  for  simplified  design  and 
reduced  dimensions  of  equipment ;  also  lower 
construction  and  maintenance  costs  occa¬ 
sioned  by  lower  pressure  required. 

4  Makes  it  possible  to  maintain  voltages  over 
greater  distance  in  cables  with  lower  power 
loss. 

5  Has  minimum  permanent  or  cumulative  ef¬ 
fect  in  event  of  breakdown. 

E  Is  non-flammable. 


WHEREVER  A  GASEOUS  OR  LIQUID  DIELECTRIC  has 
application,  General  Chemical  Sulfur  Hexafluoride  merits  prompt 
investigation.  This  remarkable  new  insulating  gas  has  a  dielectric 
strength  comparable  to  that  of  mineral  oil  at  moderate  pressures! 
With  it,  operating  efficiency  can  be  stepped  up  in  many  types  of  elec¬ 
trical  equipment,  while  overall  construction  and  maintenance  costs 
may  often  be  lowered. 


PRODUCT  DEVEIOPMENT  DEPARTMENT 

GENERAL  CHEMICAL  DIVISION 

AUIED  CHEMICAL  &  DYE  CORPORATION 

40  Rectar  Street,  New  York  6,  N.  Y. 

Offices:  Albany  •  Atlanta  •  Baltimore  *  Birmingham  •  Boston  •  Bridgeport  •  Buffalo 
Charlotte  •  Chicago  •  Cleveland  •  Denver  •  Detroit  •  Houston  •  Jacksonville 
Los  Angeles  •  Minneapolis  •  New  York  •  Philadelphia  •  Pittsburgh  •  Providence 
San  Francisco  •  Seattle  •  St  Louis  •  Yakima  (Wash.) 

In  Wisconsin:  General  Chemical  Company,  Inc.,  Milwaukee,  Wis. 

In  Canada;  The  Nkheli  Chemkol  Company,  limited  *  Montreal  *  Toronto  *  Voncoavar 
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GENERAL’S  Sulfur  Hexafluoride  is  an  extremely  pure  material 
that  meets  the  most  exacting  dielectric  requirements:  it  is  remark- 
ably  inert;  possesses  exceptional  thermal 
stability,  and  has  a  dielectric  strength 
substantially  higher  than  that  of  air  or 
nitrogen. 

For  commercial  quantities  or  more  detailed 
technical  information,  consult  General 
Chemical’s  Product  Development  Depart¬ 
ment.  Please  use  business  letterhead  when 
writing. 


...THE 

INSIDE  STORI 
OF  THE 

"FLYING  DISCS"... 

People  say  that  they’ve  seen  flying  discs. 

They  say  they're  bright  shiny  metal, 
90  feet  in  diameter,  and  travel  at  in¬ 
credible  speeds.  Reports  about  them  al¬ 
ways  seem  to  make  page  one. 

Another  kind  of  “flying  disc”  that  never 
rates  a  headline  is  made  of  black  wax. 
It's  about  16  inches  in  diameter,  and  it, 
too,  flies  at  incredible  speeds. 


We're  speaking  of  radio  transcriptions 
that  fly  by  Air  Express. 

They  don’t  get  page-one  mentions  be¬ 
cause,  by  now,  the  idea  of  flying  discs  to 
the  various  stations  is  commonplace  to 
the  radio  industry.  The  time  they  save 
permits  them  to  keep  their  recorded 
broadcasts  right  up  to  the  minute. 

But,  you  don’t  have  to  be  in  radio  to 
profit  from  the  regular  use  of  Air  Express. 
Here  are  unique  advantages  which  any 
business  can  enjoy: 

it’s  fastest  — Air  Express  gives  the 
fastest,  most  complete  door-to-door  pick 
up  and  delivery  service  in  all  cities  and 
principal  towns,  at  no  extra  cost. 

IT’S  MORE  CONVENIENT-One  call  to 
Air  Express  Division,  Railway  Express 
Agency,  does  it  all. 


it’s  dependable  — Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the 
way  and  gets  a  receipt  upon  delivery. 

it’s  profitable— Ait  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

Like  to  know  more?  Call  your  local 
Air  Express  Division  of  Railway  Express 
Agency. 


GETS  THERE  FIRST 
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precision  built... 


C: 


TYPE  SX  SYNCHRONOUS  MOTOR 

A  permanent  magnet  type  motor  producing  on 
exceptionally  high  torque,  the  Cramer  Type  SX 
Synchronous  Motor  is  widely  used  with  timing  devices, 
recording  instruments,  communications  equipment 
.  ,  .  and  for  many  other  applications  throughout  the 
instrument  and  control  fields  requiring  a  constant 
speed  at  a  given  frequency.  Self  ^starting 
.  .  .  operates  at  synchronous  speed  only. 
Compact  .  .  precision  -  built  .  .  .  available  with  output 

speeds  from  60  RPM  to  1  24  R  P  H. 


equipped 


TYPES  SCS  t.  SCR  CLUTCH  MOTORS 

Designed  to  meet  the  needs  of  many 
timing,  recording,  indicating,  and 
switching  applications  where  an 
accurate  reset  operation  is  essential, 
Cramer  Clutch  Motors  combine  the  Type 
SX  Motor  and  a  differential  gear 
drive.  Two  basic  types  .  .  .  Type  SCS 
ith  direct-acting  clutch  .  .  .  Type  SCR  with  reverse -acting 
clutch  .  .  .  each  available  in  a  wide  range  of  speeds. 


Cramer  mators  are  also  available  as  Reversible  and 
Chart  Drive  Types.  Write  for  complete  information. 


THE  R.  W.  CRAMER  CO.,  Inc. 

i'>iiililfis  III  i/</)<iii/<i/(/i'  /mini;/  dirici's  Jor  iiiiirr  /Aim  ’5  ii'iif.i. 
interval  timers  •  TIME  DELAY  RELAYS  •  RESET  TIMERS  •  CYCLE  TIMERS 


NEW  lOOKS  (cmHpmiI) 

signify  an  excellent  electrical  equiv¬ 
alent  that  may  either  be  directly 
interchangeable  or  merely  require 
basing  changes  and/or  filament  or 
heater  voltage  changes.  The  G 
rating  calls  for  examination  of  the 
electrical  characteristics  of  both 
tubes  and  evaluation  thereof  in 
connection  with  the  circuit  being 
used,  as  there  is  a  strong  likelihood 
that  circuit  requirements  are  not 
completely  met  by  the  substitute 
tube.  For  convenient  reference,  a 
table  of  receiving  tube  character¬ 
istics  is  included  in  the  book. 
Although  a  G  substitute  may  give 
some  deterioration  in  performance, 
it  CEin  definitely  be  used  where 
necessary  to  continue  operation  of  a 
device.  Substitutions  bearing  a  P 
(poor)  rating  are  to  be  used  only  as 
a  last  resort  where  performance  of 
sorts  is  better  than  nothing  at  all 
in  an  emergency. 

Other  features  of  this  book  in¬ 
clude  an  excellent  theoretical  sec¬ 
tion  discussing  one  by  one  the 
problems  of  making  substitutions 
of  tubes  and  other  components  in 
oscillator  systems,  r-f  and  i-f  amp¬ 
lifiers,  audio  amplifiers,  signal  rec¬ 
tifiers,  power  rectifiers,  wideband 
amplifiers  and  other  circuits.  A 
separate  table  lists  identicEil  tubes 
with  unlike  heater  voltage  and 
current  ratings.  An  entire  sec¬ 
tion  covers  television  receiver 
filament  circuit  arrangements, 
with  diagrams  giving  the  basic 
circuits  employed  in  parallel, 
series  and  series-parallel  filament 
systems.  An  accompanying  tabula¬ 
tion  that  includes  most  television 
receiver  models  tells  which  type  of 
circuit  is  used  in  each,  for  conven¬ 
ience  in  making  substitutions  invol¬ 
ving  filament  circuit  changes.  All 
in  all,  this  manual  is  a  must  for  any¬ 
one  anticipating  trouble  in  getting 
a  needed  tube  for  radio,  television 
or  electronic  equipment. — J.  M. 

Ionization  Chambers 
and  Counters 

By  D.  H.  Wilkinson.  Cambrid{ie 
Vnivertity  Prest,  New  York,  1950, 
265  pages,  |4.50. 

This  book  treats  the  three  classical 
particle  counters,  namely,  the  ion¬ 
ization  chamber,  the  proportional 
counter  and  the  Geiger  counter.  In 
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PULSE  TIMERS 


RUNNING  time  METERS 


PERCENTAGE  TIMERS 


Get  out  of  the  Magnetic  Doghouse 


SHIELDS 


Mumetal  shields  will  give  instant  relief 
to  interference  caused  by  extraneous 
magnetic  fields.  This  material  can  cure 
many  troubles — solve  many  a  problem 
for  you.  Always  consider  it  where  high 
permeability  is  required  at  low  flux 
densities,  such  as  in  input  and  micro¬ 
phone  transformers,  hearing  aid  dia¬ 
phragms,  instruments,  wire  and  tape 
recorders,  etc.  For  properly  heat  treat¬ 
ing  Mumetal,  we  can  also  offer  com¬ 
mercial  hydrogen  annealing  facilities. 

A  fund  of  technical  data  on  shields 
and  other  applications  for  Allegheny 
MuiQetal  U  available — let  us  help  with 
your  problems. 


Writ*  for 

BLUE  SHEETS 

•n  All*eli*ny  IihHuik 
noctrkal  MatorMs 

Complete,  laboratory- 
certified  data  on  each 
grade — its  physical  prop¬ 
erties,  electrical  charac¬ 
teristics,  uses,  methods 
of  handling,  etc.  Write 
for  Blue  Sheets  on  the 
materials  in  which  you 
are  interested. 


STEEL  CORPORATION 
Pittsburgh,  Pa. 
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In  Basketball  there’s  no  better  assurance  of  victory 
than  a  lengthy  lad  jumping  center  .  .  .  and  there  is 
nothing  that  scores  higher  in  radio,  TV  and  other 
electronic  circuits  than  Seletron  miniature  rectifiers 
with  “Safe  Center”  plates. 

When  you  specify  Seletron  Selenium  Rectifiers  you 
eliminate  arc-over  danger,  short  circuits  and  heating 
at  the  center  contact  point.  Assembly  pressure,  or 
pressure  applied  in  mounting  the  rectifier  cannot 
affect  its  performance  —  A  Seletron  feature  accom¬ 
plished  by  deactivating  the  area  of  the  plate  under 
the  contact  washer. 

The  millions  of  Seletron  Selenium  Rectifiers  in  sat¬ 
isfactory  service  as  original  equipment  in  the  products 
of  leading  manufacturers  are  millions  of  reasons  why 
you  can  specify  Seletron  and  be  safe! 

Write  us  for  Rectifier  Bulletin  No.  ES-36. 


SELETRON  DIVISION 

RADIO  RECEPTOR  COMPANY,  Inc. 

SiiK*  1972  in  Ro^  and  flnctronkt 

Sales  Department:  251  West  19th  St.,  New  York  11,  N.  Y. 
Factory:  84  North  9th  St.,  Brooklyn  11,  N.  Y. 
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recording 


THE  DU  MONT  TYPE  296 

Oscillograph-racord  Canwro 

I  Th«  1Vp«  296  ia  an  Inaxpanaiva 
oaci)lo0raph-racord  camara.  grnatly 
improvad  lor  ganeral-purpoaa  appli¬ 
cation  with  any  atandard  S-inch  cath- 
oda-ray  oadllograph.  It  incorporalaa 
a  compact,  all-matal.  3Smm  camara. 
calibratad  ahuttar  and  a  high-qtuUty 
i/2.8.  7Smm.  coatad  lana  which  in- 
craasat  ita  capability  67%  ovar  tha 
lypa  271-A  which  it  auparaadaa.  Con- 
atruction  ia  ruggad  and  durabla:  op- 
aration  aimpla  and  ioolprooi.  Tha 
lypa  2.96  waigha  only  4V6  Iba. 

MICI... $149.90 


. . .  with  the  camera  that  brings  a  new  speed  and 
efficiency  to  oscillograph-recording  techniques 


The  miMDIlt  TYPE  297 

Oscillograph-record  Camera 


^  You've  jusl  advanced  the  film 
alter  making  an  ezpoaure.That  starts 
the  Polaroid-Land  "packaged"  de¬ 
veloping  process.  And  while  you're 
waiting  for  its  completion-in  just  60 
seconds— you  can  start  the  next  ex¬ 
posure  or  set  of  exposures.  With  the 
Type  297,  once  you've  snapped  the 
shutter,  its  self-contained.  60-second, 
developing  process  lets  you  forget 


about  the  variables  of  the  darkroom. 

And  with  such  special  oscillo¬ 
graphic  features  as  simultaneous 
viewing  and  recording,  an  illumi¬ 
nated  data-card.  shudy  and  easily 
attached  mounting,  and  overall 
economy  of  the  Polaroid  film,  Du 
Mont  has  added  even  greater  mean¬ 
ing  to  this  excitingly  fast  method  for 
"printing''  the  oscillograph  image. 


IINS-Du  MoBl-WeltoaMk  l/LS  w  I/I  J. 
7SAa« 

SHUrm  —  WeltoaMk  Alphu;  thttlttr 
tpMdi  ol  1/1$.  1/9#.  1/10$  MC.  Tim* 
and  tttlb. 

$0€US-rbi*d.  May  b«  adlnstad  lor  apo¬ 
dal  oacUloyra^Uc  work. 

WBITINO  SPflD-WriHag  ratoa  el  3.S  ia 
naoc.  haoo  booa  roeordod  ceaalatoatly  at 
114)00  volts  accolorattag  poloatial. 


POINT  SlZi-lVa  s  4  ^  ia.-oao.  two* 
tkroo.  or  more  osposuros  per  priat. 

IMAOl  RfDUCTION  ftATIO-l.U:l. 

PNYMCAl  MZI-Loagth.  I4H  bi-i  hoipht 
10  la.;  widik.  0  fau 


eiici . $2*9.00  wUb  l/XJ  tons 

$399.00  wUh  1/1 J  tons 


Write  /or  buileiin  on  photographic  techniques. 


AUfN  B  DU  MONT  I ABOR  ATOB  I  E  S,  INC.,  INSTRUMENT  DIVISION  1000  MAIN  AVENUE,  ClIFTON,  NEW  JERSEY 
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Addr«K 


Watch 


Master 


Frequency^  Standards 


Trpe  212 

TERMINATION 
Front  and  Rear 
CONSTRUCTION 
Standard  8%"  x  19"  Panel 
HOUSING 

8%"  X  19"  X  8"  Metal  Cabinet 
WEIGHT 
2S  pounds 


American  Time  Products,  Inc., 

580  RfHi  Ave.,  New  York  19,  N.  Y. 
Gentlemen: 

Please  send  descriptive  folder,  No.  212 


Company. 


GUARANTEED 
ACCURACY 
1  part  in  100,000 
(.001%) 


Time  bases,  rate  indicators,  clock  systems,  chronographs, 
geo-physical  prospecting,  control  devices  and  for  running 
small  synchronous  motors. 


^eatureA 


1.  Bimetallic,  temperature-compensated  fork,  no  heating  or 
heat-up  time  is  required. 

2.  Fork  is  hermetically  sealed,  no  barometric  effects  on 
frequency. 

3.  Precision  type,  non-ageing,  low  coefficient  resistors  used 
where  advantageous. 

4.  Non-linear  negative  feedback  for  constant  amplitude 
control. 

5.  No  multi-vibrators  used. 

6.  Synchronous  clock  simplifies  checking  with  time  signal. 


^fjecifica  lion  A 


Accuracy — 1  part  in  100,000  (.001%). 

Temperature  coefficient — 1  part  in  1,000,000  per  degree 
centigrade  (or  better). 

Outputs — 

1.  60  cycles,  sine  wave,  0-110  volts  at  0  to  10  watts 
(adjustable). 

2.  120  cycle  pulses,  30  volts  negative. 

3.  240  cycle  pulses,  30  volts  positive  and  negative.  Pulse 
duration,  100  micro-seconds. 

product  of 

AMERICAN  TIME  PRODUCTS 


580  Fifth  Avenue 


New  York  19,  N.  Y. 


Operating  under  patents  of  the  Western  Electric  Company 
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NEW  BOOKS 

the  words  of  the  author :  “It  will  be 
the  aim  of  this  book  to  expose  the 
principles  of  operation  and  con¬ 
struction  of  these  devices,  and  to 
present  the  relevant  theoretical  con¬ 
siderations  rather  than  to  give  a 
detailed  account  of  applications.” 

This  aim  has  been  achieved  in  an 
excellent  fashion,  for  the  book  gives 
a  well-documented  account  (includ¬ 
ing  over  200  references) ,  which  de¬ 
tails  the  theoretical  aspects  of  such 
topics  as  build-up  and  decay  of  the 
ionization  in  the  counters,  forma¬ 
tion  and  shapes  of  the  pulses,  pulse 
differentiation,  counter  speed  and 
the  errors  that  may  arise  in  quanti¬ 
tative  work.  Many  practical  mat¬ 
ters  related  to  counter  design,  such 
as  the  choice  of  geometrical  ar¬ 
rangement,  electrode  materials,  in¬ 
sulators  and  of  the  gas  and  gas 
pressure  are  also  treated. 

The  author  considers  the  ampli¬ 
fier  input  circuit  arrangements  and 
the  relation  of  such  matters  as 
amplifier  rise  time  and  noise  to  the 
counting  problem,  but  otherwise 
does  not  discuss  the  electronic  cir¬ 
cuits  used  with  these  counters. 
Furthermore,  the  more  recently 
introduced  devices  such  as  the 
crystal  counter,  the  spark  counter 
and  the  scintillation  counter  are  not 
treated. 

This  volume  should  prove  of 
great  value  to  the  specialist  con¬ 
cerned  with  the  design  and  applica¬ 
tion  of  counters,  and  to  those  who 
wish  to  make  a  serious  study  of 
counter  theory  and  behavior. — 
R.  R.  Benedict,  Electrical  Engi¬ 
neering  Dept.,  University  of  Wis¬ 
consin. 


Response  of  Physical  Systems 

By  John  D.  Trimmer.  John  Wiley 
and  Sons,  Ine.,  New  York,  1960,  268 
pages,  |6.00. 

This  excellently  written,  well-inte¬ 
grated,  nicely  printed  book  com¬ 
prises  preface,  11  chapters  of  con¬ 
tent,  3  appendices  and  a  comprehen¬ 
sive  index.  The  carefully-detailed 
mathematical  analyses,  the  illustra¬ 
tion  of  each  major  point  of  theory 
by  solution  of  one  or  more  interest¬ 
ing  physical  systems,  the  number 
and  diversity  of  these  illustrative 
examples,  and  the  general  clarity 


THE  FIRST  CHOICE  OF  RADIO  ENGINEERS 

FLEXIBILITY 


FIDELITY 

Ufclilw  ton*  quality,  low  Sittortioa  hmM  NJE.B. 
•tandardt  —  cmd  at  a  modMota  prkal  PT63 
Soriot  ihown  ki  rock  motmt  aha  oHen  Hiroa 
hoodt  ta  aroM,  rocord,  and  ploy  bock  to  *00- 
Itor  from  tko  tape  whil«  racordina. 


FEATURES 

PT7  aceommodotw  lOVk*  rooltand  offprtS  koada, 
poMtiva  tindnq  and  pothbytton  control.  PT7 
Soriot  tkown  in  compiotn  eontolo  modoi  h  alto 
avoilobia  for  portobla  or  remk  mount,  for  out- 
ttondinq  rncordinq  oquipmant,  im  tko  compiqta 
Moqnooerd  Kno  —  fT6,  STBS  and  fT7. 


Mognotord,  Inc.,  Dopl.  EA-> 

300  N,  Micliiooo  Avo..  Chicooo  I,  III. 
Sond  mo  lotatl  cotoloa  of  Moqnocord 
Equipment. 


3*0  NORTH  MICHIOAN  AVENUE 
CHICAGO  I.  lUINOiS 


HE  CHOSE 


WRITE  FOR  NEW  CATALOG 
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FOR  YOUR  GOVERNMENT  REQUIREMENTS 

Conventional  and  SetUed 

IT’S  EASY. . .  Simply  submit  your 
blueprint  and  an  estimate  will  be 
promptly  forwarded  to  you. 

IF  you  desire  a  sample  built  to  your 
specifications,  it  can  be  made  for 
you  in  a  short  time. 

SEND  B/P  FOR  COST-FREE  RECOMMENDATIONS 


^  €  O  R  l>  O  R  A  T  I  ^  M 

tm  N.  rUlASKI  SOAD  *  CNICAOO  S«,  lUINOIl 

y*'.., .  ■■  ■' 
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Dcsicocd  for  use  with 
the  Brush  Magoecic 
Direct  lokiot  Oscillo* 
graph,  aod  us^  to  make 
recordings  of  many  types 
of  phenomena  heretofore 
measured  only  with  the 
aid  of  complicated  inter- 
mediate  equipment. 
Studies  of  such  static  or 
dynamic  conditions  as 
strains,  displacements, 
pressures,  light  intensi¬ 
ties,  temperatures,  d*c 
and  a<  voltages  or  cur¬ 
rents,  and  many  others, 
are  simplified  by  the  use 
of  the  Brush  Direct  Ink¬ 
ing  (^illograph  with  the 
BL'932  Amplifier.  Volt¬ 
age  gain  is  sufficient  to 
give  one  chart  mm  deflec¬ 
tion  per  millivolt  input. 


SURFACE  ANALYZER 


snuRtMiTiiis  *  mtumiojax  *  HmaiMinn  •  lattmt 


INSTRUMENTS 


WITH  THESE 


COMBINATION  MAGNETIC  OSCILLOGRAPH 


Wril*  Jor  complete  details. 

THE  DEVELOPMENT  COMPANY 

DEPT.  K-1, 3405  PERKINS  AVENUE  •  CLEVELAND  14,  OHIO,  U.$.  A. 

Conodion  RepresentohVesi 

A.C.  Wickmon  (Conodo)  limited,  P.O.  Sox  9,  Stotion  N,  Toronto  lAOntorio 


The  Model  U.-221  Single  Channel  Magnetic  Combinadoo  Oscillograph  is 
similar  to  the  Model  BL-201  unit,  except  chat  circuit  changes  have  been 
made  to  permit  use  of  either  a  standard  inking  pen  or  an  electric  stylus. 
Magnetic  penmotor  Model  BL-945  is  used  on  the  BL-221  Osdllogra^  and 
includes  the  proper  connections  for  use  of  the  electric  stylus.  A  Power 
Supply,  Model  BL-944,  furnishes  voltage  for  the  electric  stylus  operadoM. 
A  switch  on  the  front  panel  of  the  Power  Supply  permits  the  operator  to 
increase  the  stylus  voltage  when  recording  high  frequency  phenomena.  The 
main  switch  opens  circuit  to  Power  Supply  to  eliminate  the  possibility  of 
receiving  electric  shock  when  handling  stylus.  Instruments  are  supplied 
with  a  standard  pen  and  inkwell  as  well  as  the  electric  stylus.  The  Model 
BL-222  Double  Channel  Oscillograph  (shown  in  illustration)  is  supplied 
on  the  same  chassis  as  the  BL-221. 


rvovei  UCSINU 

reduce  the  effects  of  power  line  fluctuadon.  Zero  signal  drift  amounu  to 
not  more  than  one  chart  mm  per  hour.  Frequency  response  is  essentially 
uniform  from  d-c  to  100  cycles  per  second.  The  control  panel  at  the  front 
of  the  amplifier  contains  a  faaor-of-10  attenuator,  gain  control,  calibrating 
meter,  and  controls  for  determining  input  voltages.  A  balancing  potendo- 
meter  is  provided  for  electrically  biasing  the  oscillograph  pen  to  any  posi¬ 
tion  on  the  chart. 


For  exploradon  aod  instantaneous  charting  of  surface  finishes— metals,  glaffk 
plasda,  paper,  plated  and  painted  surfaces  from  less  than  1  to  5000  mici^ 
inches.  Complete  with  PA-2  Pickup  Arm,  Drive  Head,  Amplifier,  Magnciir 
Oscillograph,  Surface  Plate,  Carrying  Cases,  Glass  Calibration  Standard 
2  V-Blocks,  6  rolls  Chart  Paper,  one  2  oz.  bottle  Red  Ink,  connectiM 
cords  aod  operating  instructions.  Brush  RMS  METER:  **average  reading 
type  calibrated  in  terms  of  the  "RMS”  of  an  equivalent  sine  wave.  9 
provides  a  constant  visual  check  of  "RMS”  surface  roughness  in  caa0 
where  "hill  and  dale”  chart  profiles  are  not  needed.  Large  illuminated  didi 
is  set  at  an  easy  reading  angle.  "RMS”  Meter  may  be  purchased  separate^ 
or  with  the  Surface  Analyzer. 

UNIVERSAL  STRAIN  ANALYZER 


The  BL-320  Universal  Strain  Analyzer,  when  used  with  the  Brush  Magnetic 
Direct  Inking  Oscillograph,  provides  a  complete  package  unit  for  the 
measurement  of  strain  or  other  phenomenon  where  a  resistance  sensitive 
pickup  is  employed.  It  can  be  simply  operated,  producing  records  which 
are  immediately  available  aod  easily  interpreted.  This  combination  equip¬ 
ment  records  either  static  or  dynamic  strains  up  to  100  cps,  and  direction 
as  well  as  magnitude  of  the  measured  strain  can  be  read  from  the  chart. 
Connections  are  brought  out  so  that  one  to  four  active  gages  may  be  used. 
Provision  is  made  for  connecting  an  internal  calibrating  resistor  in  the 
bridge  dreui*  and  adjusting  the  overall  gain. 


BL-932  D-C  AMPLIFIER 


MODEL  BL-103 
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and  quality  of  the  exposition  be¬ 
speak  the  soundness  of  the  text. 

Chapter  I  (A  Pattern  for  Sys¬ 
tems)  formulates  terminology  suffi¬ 
ciently  broad  to  encompass  various 
kinds  of  .systems  yet  specific  enough 
in  meaning  to  suggest  the  essential 
structure  and  action  of  particular 
systems,  and  advances  general 
statements  of  the  five  types  of  prob¬ 
lems  associated  with  a  system. 
Chapter  2  (Physical  Systems)  com¬ 
prises  classification  of  systems  on 
the  basis  of  the  nature  of  the  differ¬ 
ential  equations  governing  their 
performance  and  the  parametric 
structure  of  the  system.  Chapters  3 
(First-Order  Systems),  4  (Second- 
Order  Systems)  and  6  (Higher- 
Order  Systems)  detail  the  cla.ssical 
mathematical  .solution  of  the  re¬ 
sponses  of  systems  governed  re¬ 
spectively  by  first,  second  and  third- 
order  ordinary  linear  constant-co¬ 
efficient  differential  equations  to 
step,  pulse  and  sinusoidal  forcing; 
physical  interpretation  of  certain 
important  terms  in  the  solutions; 
algebraic  and  graphic  investigation 
of  stability;  and  illustration  of  ap¬ 
plication  of  this  theory  by  solution 
of  appropriately  ordered  systems 
chosen  from  various  physical  do¬ 
mains. 

Chapter  5  (Sinusoidal  Forcing  of 
Linear  Systems)  details  the  impor¬ 
tant  role  of  the  response  to  sinusoi¬ 
dal  forcing  in  ascertaining  the  gen¬ 
eral  character  and  quality  of  a 
transmitting  system.  Chapter  7 
(Measuring  Instruments)  discusses 
the  philosophy  and  basic  termi¬ 
nology  of  measurements  in  general, 
the  quality  of  performance  of  cer¬ 
tain  indicating  instruments,  and 
)  the  nature  of  various  kinds  of  error. 
Chapter  8  (Feedback  Systems) 
comprises  good  discussion  of  the 
!  essentials  of  single-loop  feedback 
;  systems.  Chapter  9  (Parametric 
;  Forcing)  details  the  basic  concepts 
'  of  parametric  forcing  through 
time-variation  of  one  or  more 
system  parameters  and  illustrates, 
through  several  examples,  the 
analytical  difficulties  encountered 
in  solving  such  systems.  Chap¬ 
ter  10  (Distributed  Systems)  em¬ 
braces  an  account  of  the  method 
of  solving  partial  differential  equa¬ 
tions  by  separation  of  variables  and 
;  illustrative  solution  of  several  sys- 


fsr  microwave  systems  .  .  .  tkeck  these 
advaetages  et  AMDIttW  ParahelU  Aeteneas 


DEPENDABILITY  ~An  octuoi  record  of  100%  dependobi/ify.  There  ho$  never 
been  a  single  mechonicol  or  electricol  foiture  on  on  ANDREW  Porobolic  An¬ 
tenna  .  .  .  onywhere  in  the  world. 


COST  —  Enceptionolly  low;  mode  possible  by  high  production. 


LIGHT  WEIGHT* HIGH  STRENGTH 
braced  by  formed  steel  struts. 


Achieved  by  spun  aluminum  reflectors 


[  I  ADJUSTABLE  MOUNTING  — Through  i  10  degrees  in  ozimuth  and  elevation. 
I  I  DEICING  KITS  — Thermostoticolly  controlled,  ovoiloble  where  required. 


CABLE— Vt  oir  dielectric  Teflon  insuloted  coble.  Rodiotor  is  pressure  tight. 
Fittings  for  solid  diolectric  cobles  also  ovoiloble. 


selved  br  ANOtfW  — larg^tt  fn 
of  entenoe  equiismvnf  specrehsN 
tho  vorfd.  Wrife  today. 
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SPECIFICATIONS 

Frequency  Range 

..’890-960  MCS... 

...1750-21 10  MCS... 

Type  Number 

1002  1004  1006  1010 

2002  2004  2006  2010 

Diameter  of  Parabola 
feet 

2  4  6  10 

2  4  6  10 

Gain  Over  Half  Wave 
Dipole  Decibels 

10  IS  20  2S 

IS  20  2S  29 

Beam  Width,  Half  Power 
Points,  Degrees 

36°  22°  16°  11° 

18°  10°  7°  S° 

Net  Weight,  Pounds 

10  64  ISO  380 

10  6S  ISO  380 

Thrust  Due  to  Wind  Load¬ 
ing  at  30  Pounds/FT 
Pounds 

127  509  1145  3200 

127  509  114S  3200 

mmmu 


Copper  Allot  Bulletin 

REPORTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER-BASE  ALLOYS 
Prepared  Each  Month  by  BRIDGEPORT  BRASS  COMPANY  Headquarters  lor  BRASS,  BRONZE  and  COPPER 


metal  (if  non-atmosphere  controlled 
furnaces  are  used)  and  thereby  neces¬ 
sitate  longer  pickling  and  dipping  op¬ 
erations,  with  the  associated  danger  of 
pitting  and  thinning  of  the  material. 

It  is  safer  to  anneal  at  the  lowest 
temperature  possible.  Work  can  always 
be  returned  to  the  furnace  if  not  an¬ 
nealed  sufficiently,  but  the  damage 
done  by  too  high  a  temperature  cannot 
be  corrected. 

Good  Annecdiag  Pieretice 

Thorough  cleaning  of  work  to  re¬ 
move  drawing  compounds  before  an¬ 
nealing  especially  at  low  temperatures, 
will  help  to  maintain  cleaner  surfaces. 
Dirt  and  dust  picked  up  from  the  air 
and  held  on  the  work  by  compounds, 
can  also  produce  stains  and  scale  which 
if  not  completely  removed,  will  cause 
scratching  of  work  and  dies  as  well  as 
loading  of  tools. 

The  ability  to  obtain  uniform  metal 
temperatures  in  the  work  being  treated 
is  essential.  For  this  reason  convection- 
type  annealing  furnaces  are  widely 
used  for  temperatures  from  1200°  F 
and  lower.  By  placing  the  thermo¬ 
couple  at  the  hottest  location  of  the 
incoming  gases  and  being  careful  not 
to  exceed  the  desired  temperature  is 
an  assurance  metal  will  not  be  over¬ 
heated. 

The  practice  of  speeding  up  the  an¬ 
nealing  operation  by  first  operating  the 
furnace  at  temperatures  considerably 
above  the  desired  annealing  tempera¬ 
ture  is  dangerous  because  the  top  or 
edges  of  the  load  may  become  over¬ 
heated  while  the  rest  of  the  load  is 
coming  up  to  the  desired  annealing 
temperature.  In  other  words,  there  is 
time  lag  in  heat  penetration.  It  is  advis¬ 
able  to  bring  the  furnace  to  heat  before 
starting  the  day’s  annealing  operations. 
This  method  reduces  the  danger  of 
local  overheating  and  facilitates  uni¬ 
form  heating. 

The  influence  of  time  in  an  anneal¬ 
ing  operation  after  the  metal  reaches 
the  desired  temperature  throughout 
does  not  seriously  increase  grain  growth 
or  softening  and  this  factor  permits 
uniformity  of  heating  in  convection 
furnaces  even  when  section  or  portions 
of  a  load  are  of  uneven  mass.  Direct- 
fired  furnaces,  on  the  other  hand,  are 
usually  operated  with  a  thermal  head 
and  are  more  susceptible  to  uneven 
heating  of  a  load,  especially  if  the 
masses  are  uneveiu 


Proper  Annealing  for 
tost  Reduction 


Work-hardened  metal  can  be  sof¬ 
tened  by  annealing— that  is,  by  raising 
its  temperature  high  enough  to  affect 
its  microstructure.  Different  degrees  of 
softness  are  obtained  by  controlling  the 
temperature  which  the  metal  attains  in 
the  furnace  and  the  length  of  time  it  is 
exposed  to  the  heat.  Under  the  micro¬ 
scope  a  piece  of  annealed  metal  that 
has  been  prepared  by  polishing  and 
etching  for  microscopic  examination 
appears  to  be  made  up  of  irregularly 
shaped  crystals  or  grains  — the  higher 
the  annealing  temperattire,  the  larger 
the  crystals,  the  softer  the  metal,  and 
the  greater  its  elongation  or  ductility. 

Axmcoliag  Hints  fox  Fnbricatoxs 

Variable  factors  such  as  the  weight 
and  distribution  of  load,  size  and  shape 
of  article  and  or  sequence  of  anneals, 
type  and  condition  of  furnace  play  such 
an  important  part  in  maintaining  uni¬ 
form  metal  temp>erature  that  it  is  im¬ 
possible  to  set  up  specific  rules  for  the 
fabricator  on  time  and  temperature  for 
annealing  copper  and  its  alloys. 

The  table,  shown  below,  on  sug¬ 
gested  temperatures  should  only  be 
used  as  a  guide. 

Included  also  in  these  variables  are 
the  amount  and  method  of  cold-work¬ 
ing,  previous  grain  size  and  severity  of 
operations  to  follow.  Because  of  these 
variables,  it  is  advisable  to  experiment 


with  sample  lots  to  determine  correct 
time  and  temperature  for  annealing 
before  setting  up  a  schedule  for  volume 
production. 

Danger  of  Too  High  Tempexatnze 

Extra  large  grain  size  and  orange 
peel  effect  are  usually  products  of  tem¬ 
peratures  that  are  too  high  with  subse¬ 
quent  increase  in  finishing  costs.  Ex¬ 
cessively  high  temperatures  will  also 
increase  the  amount  of  oxidation  of  the 


Orange-peel  surface  on  the  bottom  of  drawn  brass 
cup  was  caused  by  excessively  large  grain  struc¬ 
ture  resultins  from  annealing  at  too  high  a  tem¬ 
perature.  Micrograph:  mag.  75  x  etch  NHiOH 
and  Hl-O. 


Suggestsd  Anneafing  Temperatures  for  Fabricated  Articles 

Approximate  Metal  Temperatures 


*Stress  Relief  Annealing  Temperatures  and  Time  depend  upon  the  amount  of  cold  work¬ 
ing  on  the  part  and  the  alloy.  A  nominal  temtierature  of  AOOP  for  a  one  hour  anneal 
may  be  tried  and  the  parts  so  treated  then  checked  for  residual  stress  by  a  mercurous 
nitrate  test.  Should  failure  occur,  a  higher  temperature  would  be  indicate. 
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Material 

Alloy 

So. 

Antieal  for 
Additional 
Cold 
Working 

Fine  (Train 
Anneal  for 
Finiehing 

.Stress 

Relief 

Anneal 

Copper 

102 

750-  950P 

650-  800F 

400F» 

Red  Brass— 85  copper.  15  sine 

85 

900-1160F 

750-  900F 

400F* 

Cartridge  Brass— 70  copper,  30  xinc 

37 

850-1  lOOF 

700-  850F 

400F* 

High  Brass— 66  copper.  34  sine 

1 

850-1100F 

700-  850F 

400F» 

Commercial  Bronxe— 90  copper.  10  sine 

25 

926-1175F 

776-  976F 

400F* 

Silicon  Bronxe— 97  copper.  3  silicon 

632 

1000-1 200 F 

925-lOOOF 

400F* 

Silicon  Bronze— 98  copper.  2  silicon 

609 

1100-1200F 

925-lOOOF 

400F* 

Phosphor  Bronxe— Grade  A— 

94.36  copper.  5.6  tin,  0.15  phosphorus 

36 

1080-1200F 

900-1050F 

400F* 

Nickel  Silver— IS';?-  Grade  A— 

65  copper.  18  nickel.  17  xinc 

565 

11 00-1 300 F 

1050-1150F 

400F* 

WAVE 

MAKING 

-for  better 
telephone 
service 


Waves  /rom  the  sound  source  at  left  are  focused  by  the  len^ 
at  center.  In  front  of  the  lens,  a  moving  arm  (not  shown) 
scans  the  wave  field  with  a  tiny  microphone  and  neon  lamp, ! 
The  microphone  picks  up  sound  energy  and  sends  it  through  ; 
amplifiers  to  the  lamp.  The  lamp  glows  brightly  where  sound  i 
level  is  high,  dims  where  it  <4  low.  This  new  technique  picturet ' 
accurately  the  fomtsing  effect  of  the  lens.  Similar  lense^ 
efficiently  focus  microwaves  in  radio  relay  transmission^ 


L, 


J 


At  Bril  Trirphonr  Laboratoriefi,  radio  sirientigls  devised 
their  latest  mierowave  lens  by  eopying  the  molecular 
aetion  of  optieal  lenses  in  focusing  light.  The  result 
was  a  radically  new  type  of  lens  —  the  array  of  metal 
strips  shown  in  the  illustration.  Giant  metal  strip 
lenses  are  used  in  the  new  microwave  link  for  telephone 
and  television  between  New  York  and  Chicago. 

The  scientists  went  on  to  discover  that  the  very  same 


type  of  lens  could  also  focus  sound  . . .  thus  help,  too,  in 
the  study  of  sound  radiation  .  .  .  another  field  of  great 
importance  to  your  telephone  system. 

The  study  of  the  hasie  laws  of  waves  and  vibrations 
is  just  another  example  of  research  which  turns  into 
practical  telephone  equipment  at  Bell  Telephone  I.aln 
oratories  .  .  .  helping  to  bring  you  high  value  fur  your 
telephone  dollar. 


BELL  TELEPHONE  LABORATORIES 


•  WOIKMM  CONTMUAUY  TO  KBP  YOUR  THIPHONf 
SfRVKf  ONC  OF  TODAY'S  OREATHT  VALUES 


NMA 


NEW  WOKS  (cmtiiiiwd) 


terns.  Chapter  11  (Nonlinear  Sys¬ 
tems)  is  principally  a  discussion  of 
some  systems  in  which  nonlinearity 
is  important  and  solution  of  several 
such  systems  by  analytic  or  graphic 
treatment  of  the  characterizing 
energy  equation. 

Although  primarily  “directed 
both  to  students  and  workers  in  en¬ 
gineering  and  applied  physics,  who 
have  an  intermediate  interest  in 
learning  the  theory  applicable  to 
physical  systems,  and  to  those  who 
have  a  different  or  broader  interest 
in  system  response’’,  this  text  is  of 
such  accuracy,  clarity  and  breadth 
that  it  is  also  well-worth  a  careful 
reading  by  those  whose  prime  inter¬ 
est  and  daily  work  is  in  the  design, 
analysis  or  synthesis  of  physical 
systems.  In  particular,  the  reviewer 
— especially  interested  in  servo¬ 
mechanisms — found  it  quite  com¬ 
plementary  to  the  half-dozen  or  so 
published  books  on  servomechanism 
theory. — Thomas  J.  Higgins,  Prof. 
]  of  Elec.  Eng.,  Univ.  of  Wise.,  Madi- 
I  son. 


THUMBNAIL  REVIEWS 


i  RADIO  &  TEJLEVISION  AL.MANAC.  By 
I  Orrln  El  Dunlap,  Jr.  Harper  &  Bros.,  New 
York,  1950,  211  pages,  $4.00.  Diary  of 
inventions,  events  and  people  who  con- 
!  tributes  to  the  electronic  industry,  from 
I  the  amber  experiments  of  Thales  in  640 
i  B.C.  to  the  Oct.  11,  1950  FCC  adoption  of 
I  incompatible  color  television  standards. 
'  Includes  reproductions  of  68  historical 
photographs. 


1  OPERATIONAL  CALCULUS.  By  B.  Van 
Der  Pol  and  H.  Bremmer,  Ehndhoven, 

I  Netherlands.  Cambridge  University  Press. 

!  New  York,  1950,  415  pages,  $10.00.  Treat¬ 
ment  of  practical  operational  calculus  on 
basis  of  two-sided  Laplace  transform, 
for  pure  mathematicians  seeking  simple 
I  and  rapid  derivations  of  complicated  re- 
!  lations  between  mathematical  functions, 
as  well  as  for  engineers  requiring  simple 
treatment  of  transient  phenomena  In  elec¬ 
trical  networks.  Includes  many  worked- 
out  problema 


LAPLACE!  TRANSFORMATION.  By 
William  T.  Thomson,  Univ.  of  Wise.  Pren- 
tice-Hall,  Inc.,  New  York,  1950,  230  pages, 
$6.00.  Theory  of  modern  operational 
method  of  functional  transformation 
where  the  function  in  terms  of  the  real 
variable  t  or  x  is  transformed  to  a  sub¬ 
sidiary  function  of  the  variable  a  by  means 
of  the  Laplace  Integral.  Applications  to 
various  problems  In  engineering  and 
physics.  Including  servomechanisms  and 
equivalent  electric  and  electronic  circuits, 
comprise  the  major  content  of  the  book. 


POCKETT  ERCYCLOPEJDIA  OP  ATOMIC 
ENERGY.  By  Frank  Qaynor.  Philosophi¬ 
cal  Library,  Inc.,  New  York,  1950,  204 
pages,  $7.50.  Comprehensive  collection  of 
explanations  and  deflnltions  of  terms  used 
In  the  field  of  nucleonics,  along  with 
thumbnail  biographical  sketches  of  out¬ 
standing  nuclear  physicists  and  chemists 
and  many  charts  and  tables  of  reference 


Standard 

RADIO  INTERFERENCE 
and  FIELD  INTENSITY 

Measuring  Equipment 

Complete  Frequency  Coverage  -lAkc  to  1000 me/ 

PS 


14kc  to  250kc 


Commercial  Equivalent  of 


AN/URM-6 


Very  low  frequencies 


NM  -  20A 


150kc  to  25mc 


Commercial  Equivalent  of  AN/PRM-1 


Self-contained  batteries.  A.C.  supply 
-  optional.  Includes  standard  broadcast 
^band,  radio  range,  WWV,  and  common 
^icotions  frequencies. 


1 5mc  to  4(X>mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


VH 

375mc  to  lOOOmc 

Commercial  Equivalent  of 
AN/URM-17. 

Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band 


These  instruments  comply  with  test  equiprn  _ 

such  radio  interference  specifications  as 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN-l-27ar 


STODDART  AIRCRAFT  RADIO  CO. 

bbUU-A  SANTA  MONICA  Bl  VD.  HOLLYWOOD  38,  CALIFORNIA 
M.lUid.  9294 
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Where  light  b  too  coarse*** 

The  detail  needed  in  electron  micrography  demands  a  fine* 
grain  emulsion  on  glass — with  enough  sensidrity  to  permit 
eaposure  time  less  than  5  seconds.  The  best  all-around  material 
for  this  purpose  is  the  Kodak  Lantern  Slide  Plate,  Medium.  For 
occasional  work  requiring  slighdy  higher  contrast,  there  is  the 
Kodak  Lantern  Slide  Plate,  Contrast.  Both  come  in  the  standard 
electron  microscope  sizes,  2'  x  2*  and  2*  z  10*,  available  at 
your  Kodak  dealer.  And  for  informadon  on  equipment  for 
replica  preparadon  and  shadow-casting  of  specimens  for  elec¬ 
tron  micrography,  write  Eastman  Kodak  Company,  Industrial 
Photographic  Division,  Rochester  4,  N.  Y. 

ELEaCON  MICROGRAPHY 
•  •  •  an  important  function  of  photograph]| 


Kodak 


high  voltage 

Selenium  Rectifiers 


Make  your  own 

COMPARISON 

TEST 

Know  Which  Is  Best 


Since  most  selenium  rectifiers  look  alike,  but  vary 
greatly  in  quality,  it  is  important  to  the  user  to  have 
some  simple  means  of  determining  quali^.  Side-by- 
side  comparison  tests  are  the  time -honored  way  to 
compare  quality.  Take  any  26-volt  RMS  selenium 
rectifier  stack  on  the  market — get  a  new  G-E  high- 
voltage  stack  of  similar  ratings  and  see  for  yourself 
which  is  the  better. 

These  new  G-E  26-volt  cells  thrive  on  comparison 
tests  because  they  are  outstanding  in  the  three  char¬ 
acteristics  which  mean  quality  in  selenium  rectifiers. 

LOW  FORWARD  RESISTANCE 

G.E.’s  new  26-volt  cells  have  extremely  low  forward 
resistance.  This  means  a  low  voltage  drop  giving 
higher  output,  cooler  operation,  and  greater  recti¬ 
fier  efficiency.  This  often  results  in  savings  to  you  in 
the  design  and  costs  of  other  circuit  components. 


LOW  BACK  LEAKAGE 

Since  reverse  current  through  a  rectifier  serves  no  use¬ 
ful  purpose  but  does  increase  losses  and  heating,  the  low 
back  leakage  of  these  cells  results  in  higher  output, 
higher  efficiency,  and  cooler  operation. 

DEPENDABLE  LONG  LIFE 

These  cells  are  the  slowest  aging  of  any  selenium  cells 
we  have  tested.  These  dependable  cells  have  a  life  ex¬ 
pectancy  of  well  over  60,000  hours. 

Prove  for  yourself  the  superiority  of  these  new 
G-E  selenium  cells.  Writ*  Section  461-13,  Apparatut 
D*partm*nt,  G*n*ral  Ehetric  Compcmy,  Sc/ienectoify 
5,  N*w  York  for  o  copy  of  GEA-5524  which 
gives  complete  instructions  for  comparative 
testing.  Contact  your  local  General  Electric 
Apparatus  Sales  Representative  or  authorized 
G-E  agent  to  arrange  your  sample  purchase. 


I 


GENERAL 


ELECTRIC 
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A  PARTIAL  LIST  OF  M-R  PRODUCTS;  FIBERGIAS  VARNISHED  TUBING.  TAPE  AND  CLOTH  •  INSULATING  PAPERS 
AND  twines  •  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  •  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE,  TAPE.  PAPER,  CLOTH,  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES,  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING  •  INSULATED  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 


loci'* 
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NEW  BOOKS 


(coiiHfiiitd) 


BALLANTINE 

STILL  THE  FINEST 

in 

ELECTRONIC  VOLTMETERS 


data.  German  equivalents  are  given  for 
most  of  the  terms.  F2ech  member  of  the 
known  radioactive  families  has  an  entry. 
Indicating  symbol,  atomic  number,  mass 
number,  parent  isotope,  daughter  Isotope, 
type  of  radiation  and  half>llfe. 


POWEm  SYSTEM  STABILITY.  Volume 
II— Power  Circuit  Breakers  and  Pro¬ 
tective  Relays.  Edward  W.  Kimbark. 
John  Wiley  &  Sons,  Inc.,  New  York,  1950, 
288  pages,  $8.00.  For  graduate  students 
and  engineers. 


Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assures  the  maximum  in 

SENSITIVITY  •  ACCURACY  •  STABILITY 


CAPACITOR.S  FOR  INDUSTRY.  By 
W.  C.  Bloomquist,  C.  R.  Craig,  R.  M. 
Partington  and  R.  C.  Wilson.  John  Wiley 
A  Sons,  New  York,  1950,  246  pages,  $4.50. 
Practical  data  on  use  of  capacitors  to 
correct  power  factor  of  industrial  elec¬ 
tric  power  loads,  with  methods  of  deter¬ 
mining  most  economic  capacitor  installa¬ 
tion  for  each  job. 


SYMPOSIUM  ON  DYNAMIC  STRESS 
DETERMINATIONS.  Publication  No.  104, 
American  Society  for  Testing  Materials, 
1916  ^ce.  Philadelphia,  64  pages,  $1.50. 
Scope,  applicability,  possibilities  and  limit¬ 
ations  or  electronic  measuring  and  record¬ 
ing  devices,  as  summarised  In  four  papers 
presented  at  an  ASTM  meeting  in  Oct. 
1949. 


*  All  models  have  a  single  easy- 
to-read  logarithmic  voltage 
scale  and  a  uniform  DB  scale. 


The  logarithmic  scale  assures 
the  same  accuracy  at  all 
points  on  the  scale 


TEDHJV'ISION.  Vol.  V  (1947-1948)  and 
Vol.  VI  (1949-1950).  RCA  Review.  Prince- 
ton,  N.  J.,  1950,  461  and  422  pages  respec¬ 
tively,  $2.50  each.  Compilations  of  selected 
published  papers  by  RCA  authors  on  tele¬ 
vision,  grouped  In  six  categories  in  each 
book :  Pickup ;  Transmission  ;  Reception  ; 
Ultra-High  FYequencles ;  Color  Television  ; 
General  Suitably  balanced  presentation 
is  achieved  by  Including  some  papers  in 
full,  some  In  summary  form,  and  omitting 
others  entirely  to  avoid  duplication  of  con¬ 
tent.  Appendix  in  Vol  VI  has  bibliography 
of  some  506  technical  papers  on  television 
written  by  RCA  authors  and  published 
during  the  period  1929-June  1950. 


Multipliers,  decade  amplifiers 
and  shunts  also  available  to 
extend  range  and  usefulness 
of  voltmeters. 


•  Elach  model  may  also  be  used 
as  a  wide-band  amplifier. 


DESIGN  OF  ELECTRICAL  APPARA¬ 
TUS.  By  John  H.  Kuhlmann.  John  Wiley 
ft  Sons,  Inc.,  New  York,  1950,  Srd  edition, 
512  pages.  $6.50.  Revised  to  include  new 
wire  insulating  materials,  new  ASA  cal¬ 
culating  procedures,  new  methods  for  de¬ 
termining  motor  dimensions,  and  method 
of  designing  small  transformers  used  in 
electronic  control  circuits  and  for  power 
supplies  for  electronic  devices. 


FRiQUBWCY  RANGE , 


TELECOMMUNICATIONS  AND  EQUIP¬ 
MENT  IN  GERMANY,  1939-1945.  British 
Information  Services,  30  Rockefeller  Plaza, 
New  York,  56  pages,  paper-cover,  $0.40. 
Summary  of  status  of  research  and  de¬ 
velopment  in  various  branches  of  wire  and 
radio  communication. 


1/2  m«g.  ihunt«d 
by  30  mmfdt. 


2%  up  to  100  KC 
3%  obov*  100  KC 


2  m«g».  ihuntod  by 
is  mmfdt.  on  high 
1  rangotond  15mmfds. 
on  low  ranges 


3%  from 

5  to  100,000  cycks; 
5%  oltowhere 


302B 

Bottory 

Opofoted 


100  microvolts  to 
100  volts 


2  to  150,000  cycles 


3%  except  5%  for 
frequencies  under 
100  cycles  and  ever 
3  etegocycles  and 
for  voltoges  over  1 
voN 


A  GLOSSARY  OP  TERMS  IN  NUCLEAR 
SCIENCE  AND  TECHNOLOGY.  Ameri¬ 
can  Society  of  Mechanical  Engineers,  29 
W.  39,  New  York.  Section  III — Reactor 
Engineering,  48  pages,  $0.75;  Section  V — 
Chemical  Engineering,  36  pages,  $0.60 ; 
Section  VI — Biophysics  and  Radiobiology, 
52  pages,  $0.60.  E^rst  three  of  the  nine 
sections  eventually  to  be  published,  each 
containing  encyclopedia-type  discussion.s 
as  well  as  deflnltions  of  terms  In  that 
branch  of  nucleonics.  Each  book  contains 
a  20-page  alphabetical  arrangement  of 
terms,  giving  the  section  in  which  each 
term  is  defined. 


1  Minivoli  to  100 
voHi  axcapt  balew 
5  K  C  vrhar*  mox. 
ronge  b  1  vo  ft 


30  cycles  to 
5.5  megocycles 


ranges.  4  mmfds. 
highest  ronge 


Measures  peak  voU 
ues  of  pulses  os 
short  os  3  micro¬ 
seconds  with  a  repe¬ 
tition  rote  os  low  os 
20  per  see.  Also 
meosvres  peek  voU 
ues  for  sine  wovei 
from  10  to  150,000 
cps. 


1  mHtivoh  to  1000 
volts  Peak  to  Peak 


3%  on  sine  woves 
5%  on  pulses 


INDUSTRIAL  AND  SAFETY  PROB¬ 
LEMS  OP  NUCLEAR  TECHNOLOGY. 
£ldlted  by  M.  H.  Shamos  and  S.  Q.  Roth. 
Harper  ft  Brothers  Publishers,  New  York. 
1950,  368  pages.  $4.00.  Compilation  of 
contributions  of  some  twenty  authors  who 
presented  lectures  at  a  conference  con¬ 
ducted  by  New  York  University  on  the 
same  subject  early  in  1950.  Arrangement 
Is  in  four  parts:  U.  8.  Atomic  Energy 
Commission  Activities ;  Radiochemtstry 
and  Isotopes;  The  Radiochemical  Labora¬ 
tory  ;  Hasards,  Safety  and  Insurance.  A 
37-page  appendix  presents  panel  dlseus- 
slotm. 


1 0  cycles  to 
2  megacycles 


iOO  mkrovotts  to 
100  volts 


3%  below  I  MC 
5%  above  1  MC 


Forjurther  informalion,  write  for  catalog. 


100  fANNY  ROAD,  BOONTON,  NEW  JERSEY 
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CERAMIC  DIELECTRICS 


Stupakon  makes  a  wide  variety  of  CERAMIC  DIELECTRICS  as 


Stupakoff 

Ceramics 


STUPALITH 


The  ideal  ceramic  lor  Extreme  Thermal  Shock,  Shipalith  deeig- 1 
nates  a  group  of  ceramics  which  may  be  formulated  and  processed 
to  possess  zero,  low  posihve  and  low  negabee  ezpansitayibes.  i 
Formed  by  convenbonal  methods.  May  be  machined  or  ground  to  i 
precision  tolerances.  For  temperatures  up  to  1200°  C.  ' 


Made  to  ezacbng  standards  and  speci- 1 
hcabons,  Stupakoff  Negabse  Tern-  J 
perature  Coefficient  Resistors  are.| 
supplied  complete  with  terminals  in  v 
the  form  of  rods,  tubes  and  simple  ( 
shapes,  including  discs,  bars  andg 
washers. .  Sizes  currently  asailable  | 
in  rods  are  .010"  to  .500"  diameter.  - 
Tubes  are  from  .020"  to  .500"  O.D.,  = 
with  I.D.  up  to  T5%  of  O.D.  Resist- 1 
ance  decreases  approximately  3%  r 
for  each  degree  C.  temperature  in-f 
crease.  , 


TEMPERATURE  SENSITIVE 
/  ^  RESISTORS 


CERAMIC  &  MANUFACTURING  COMPANY 

Lalrobe,  S  e  n  n  i  y  I  v  o  n  i  a  CASH:  STUPAKOir  lATSOSf 


tubes,  discs  and  special  shapes,  plain  or  silvered  lor  temperature 
compensabng  capacihes  to  reduce  frequency  drift  in  RF,  TV  and 
other  circuits.  Also,  general  purpose  ceramic  dielectrics  for 
by-pass,  lead-through  blocking,  stand-offs  and  trimmer  applica¬ 
tions,  and  temperature  compensabng  ceramic  dielectrics  with 
coefficients  from  P-100  to  N-2700  and  high  K  materials  up  to 
K-6000 


PARTS 


Precision-made  ceram¬ 
ics  for  all  temperatures, 
voltages  and  frequen¬ 
cies— plain,  metallized 
or  assembled.  Stupakoff 
offers  ezcepbonal  en¬ 
gineering  and  manu¬ 
facturing  facilibes  for 
the  design,  applicabon 
and  producbon  of  high¬ 
est  quality  ceramic  parts. 


STUPACITORS 

Two  new  Stupakoff  electronic 
products  are  the  STUPACITOR 
Trimmers  and  Stand-offs. 

Stupacitor  Trimmers  are  ideal 
for  standard  and  temperature 
compensabng  capacitors,  starbng 
at  0.5  mmi.  The  stand-o&  serve, 
in  addibon,  as  capacitors.  Ad¬ 
vantages  are:  low  cost,  neat,  easy 
assembly,  compact. 


OTHER 

CERAMIC 


I 


t 
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POPUIATION 


4  TRUARC  RINGS  CUT  ASSEMBLY  TIME  40% 
CUT  UNIT  COST  25% 


PROLONG  PRODUCT  LIFE  9  YEARS 


NEW  WAY 


Woldos  Trverc  Inttrnoi  iGtoining  Iin9 
(S«ri«s  5000)  is  htid  in  cofrtct  posi¬ 
tion  by  prt-cittGfmin«d  preovo.  Proper 
prtssurt  on  s«ol  is  insurod  fee  life  of 
wnif«  incroosinp  ngmbor  of  cycits  from 
10.000  to  100.000! 


Woklos  Kebinoor,  Inc.,  47-10  Auslo!  Ptoco 
long  Islond  City  1,  N.  Y. 


Ptooso  sond  soloeter  guide  cotolog  {4k-w) 
on  Woldos  Truorc  Rotoining  tings. 


Compony. 


RETAINING  RINGS 


WAIDES  ROHINOOl,  INC. 


LONG  ISLAND  CITY  I,  NEW  TOIK 

ppoTccTEB  •*  n«i  FOliMNMG  pATtar 


IwtiMu  AdrffMt- 


Cily- 


★  l 


•••  GTlK*  PATSaTB 
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TUBES  AT  WORK 

(cMlimNd  from  p  122) 


On*  pMCP  drown 
transformor  cans  with 
or  without  covors 


On*  oi  th*  oulhon,  D.  L  Gatlongh,  r*- 
cordi  data  irom  th*  T*hicl*  fp**d-dl(- 
tribution  r*cord*t 


discriminate  between  positive  and 
negative  input  pulses.  Resetting  of 
the  binary  counter  on  completion  of 
any  operation  is  accomplished  by 
means  of  a  positive  pulse  applied  to 
the  cathode  of  the  left-hand  triode 
of  each  stage. 

The  interpretation  section  con¬ 
tains  a  separate  circuit  for  each  pre¬ 
determined  output,  consisting  of  a 
resistance-type  voltage-adding  net¬ 
work  and  a  coincidence  detector. 
Each  voltage-adding  network  is 
made  up  of  n  22-meg  resistors  and 
n  double-throw  switches,  where  n  is 
the  number  of  stages  in  the  binary 
counter. 

Each  switch  connects  its  asso¬ 
ciated  resistor  with  one  of  the 
stages  of  the  binary  counter.  Switch 
positions  0  and  1  are  connected  to 
the  normally  conducting  and  nor¬ 
mally  nonconducting  plates  of  the 
counter  stage.  In  setting  up  the  pre¬ 
determined  count  for  an  output  a 
switch  has  the  same  binary  value  as 
the  counter  stage  with  which  it  is 
associated.  The  predetermined  set¬ 
ting  for  any  output  is  the  total 
binary  value  of  all  switches  related 
to  that  output. 

Circuit  Operation 

The  coincidence  detector  consists 
of  a  triode  (i  a  12AX7)  whose  ap¬ 
parent  grid  voltage  at  any  instant 
is  the  resultant  of  the  voltages  ap¬ 
plied  to  the  n  22-meg  resistors  and 
the  —100  volts  applied  to  the  grid- 
return  resistor. 

When  the  contents  of  the  binary 
counter  are  such  that  all  plates  con- 


We  can  save  you  die  costs  on  all  stock  size  transformer  cans, 
and  will  make  IMMEDIATE  DELIVERY.  A  full  range  of  sizes  are 
available  with  or  without  covers.  List  of  stock  sizes  and  prints 
furnished  on  request. 

SPECIAL  SHAPES  AND  SIZES 

We  are  also  equipped  to  fabricate  special  sizes  and  shapes  (round, 
square  and  rectangular)  to  your  own  specifications.  Tell  us  your  trans¬ 
former  can  requirements  and  we  will  be  glad  to  submit  estimates. 


Craft  Transformer  Cans  an 
drawn  in  one  piece. 


3949  W.  Schubert  Av.,  Chicago  47 
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Freiident 


These  examples  of  GRAY  product  engineering 
•  ••typify  GRAY  resuhst 


SniINO  riN  CONNICTOI:  made  on  renters  of 
.01  inch.  Some  types  carry  current  through 
spring;  on  one  design,  the  connection  to  the  pin 
is  made  directly  toan  extension  of  jdunger.  Con¬ 
tact  surfaces  Silver  or  Palladium  for  lower  con¬ 
tact  resistance,  greater  contact  life.  Contacts 
are  arc-resisting.  Spring  pressure  5  oz.  at  full 
depression  of  .21)4.  Pin  is  coin  (75%)  silver. 
Spring  of  Beryllium  Copper,  heat  treated,  silver 
fwhed.  Barrel  and  rap  silver-plated  on  brass. 


•  TUIMINTn  TICHNIQUU 

•  OPTICAL  olvicn 

•  COMMUNICATIONS 

•  TIIIVISION  COMPONINTS 

•  ABONAUnCS 

•  AUDIO-  A  UJCTIO- 
MICHANKS 


More  often  than  you  might  surmise  Cray 
Research  designers  and  engineers  come  up  with 
ideas  and  components  that  become  important  fac¬ 
tors  in  product  improvement  and  performance. 
The  exclusive  products  shown  above  are  hut  two 
examples.  Many  can  be  cited. 

Gray  scientific  know-how  on  product  develop¬ 
ment  and  engineering  plus  modern  plant  facilities 
are  available  to  organizations  anti  lalntratories 
seeking  this  specialized  type  of  work. 

.\  brochure  describing  Gray  will  lie  mailed 
on  request. 


mid  PuuaUpiwwt  Cm#  !«<••  1*  Arbur  Hartford  Comm. 

Divnion  of  Th«  G*av  Manufactuimc  Company — Originators  of  th«  Gray  Telophon*  Poy  Station  and  th«  Gray  Audogroph 
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test  and  Research  Instruments 

Equally  valuable  in  electronic  research,  production 
testing  or  special  circuit  investigation,  these  versatile 
Weston  instruments  are  available  through  your  local 
Weston  Representative.  Consult  him.  or  write  for  book¬ 
let  on  WESTON  Test  Instruments,  Weston  Electrical 
Instrument  Corporation,  595  Frelinghuysen  Avenue, 
Newark  5,  New  Jersey  ...manu/acfurers  of  Wiesfon  and 
Tagliabue  instruments. 


ovides  a  broad  sel^ion 
Self-contained  battery 

ity  1,000  ohms  per  volt 


V  Electfonie  Analyser  make 
FM  AM  and  TV  service 
^miments  in  one;  voiw 

electronic  volt-ohmmetcr. 


‘Sl^tton  tubes.  Use 

JlSutual  conductance 


,l  686  Mutuol 


WESTON 

Instruments 
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M  A  tiny  telephone  type— the  Guardian  Series  695  D.C. 

Relay  has  distinguished  itself  in  wartime  communica- 
^  tions  equipment.  For  inter-plane— intra  plane— ground 
■  to  plane— ship  to  shore  radio— walkie  talkie— field  tele- 
M  phone  equipment— the  Guardian  Series  695  D.C.  is  un- 
W  excelled.  Contrary  to  conventional  design,  armature  on 

this  relay  is  formed  outward,  away  from  coil,  {>ermitting  use  of  a 
longer  coil  without  increasing  overall  length  of  the  unit.  Arma¬ 
ture  hinges  on  a  frictionless  bearing  which  requires  no  lubrica¬ 
tion.  Proper  balance  of  copper  winding  and  volume  of  iron  on 
field  piece  result  in  maximum  flux  density  without  oversaturation 
of  iron.  Series  695  D.C.  Relay  is  capable  of  carrying  up  to  6  single 
pole,  single  throw  contact  combinations. 

Can  be  hermetically  sealed  as  a  standard 
unit  in  Lug  Header  type  housing  or,  to 
specification,  in  A.  N.  Connector,  Screw 
Terminal,  or  Lug  Header  type  housings. 


GUARDIAN 


610  A.C.-61S  D.C. 


$•»•$  S0A.C. 


$•»•«  IIO  A.C.-)IS  D.C. 


320  A.C. 


Str)«s  595  D.C. 


WRITE  OR  WIRE.. . FREE  CATALOG,  SPECIFIC  RECOMMENDATIONS,  NO  OBLIGATION. 


CHICAGO  12,  ILLINOIS 


1625B  W.  WALNUT  STREET 
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research  •  production 


industry 


'aiAioc 


Radio  &  Electronics  Corp. 

200  Greenwich  Street,  New  York  7,  N.  Y, 

Cable  Address:  MILOLECTRO 
The  ONE  source  for  All  your  electronic  need 


PHONE 


BEekman  3-2980 


(cofitinued) 


TUBES  AT  WORK 


nected  to  the  n  22-meg  resistors  are 
nonconducting,  representing  a  total 
disagreement  between  the  counter 
contents  and  the  switch  settings, 
the  apparent  grid  voltage  of  the 
coincidence  detector  measured  with 
the  tube  removed  from  the  socket  is 
approximately  77.5  volts.  With  the 
tube  in  the  socket  the  actual  grid 
voltage  will  go  only  slightly  positive 
because  of  grid  current  flow. 

When  the  contents  of  the  binary 
counter  are  such  that  all  plates  con¬ 
nected  to  the  n  22-meg  resistors  are 
conducting,  representing  total 
agreement  between  the  counter  con¬ 
tents  and  the  switch  settings,  the 
apparent  and  actual  grid  voltages 
will  be  approximately  —6.5  volts. 
Between  total  agreement  and  total 
disagreement  the  apparent  grid 
voltages  will  change  in  increments 
of  approximately  10.5  for  a  counter 
of  eight  stages. 

Changing  the  grid  voltage  from  a 
positive  value  to  —6.5  volts  will 
cause  a  12AX7  to  go  from  full  con¬ 
duction  to  cutoff,  resulting  in  an 
output  signal.  This  signal  may  be 
adjusted  to  the  proper  level  for 
succeeding  equipment  by  means  of  a 
voltage  divider. 

Because  of  the  variations  in  the 
exact  cutoff  voltage  of  12AX7’s,  a 
potentiometer  is  provided  in  the 
grid  return  to  adjust  the  bias  for 
maximum  output  signal. 

In  addition  to  the  predetermined 
output  signals,  there  is  an  output 
signal  when  the  binary  counter 
overflows.  The  multiple-output  pre¬ 
determined  counter  with  the  com¬ 
ponent  values  shown  has  been  op- 


FAIR  DISTRIBUTION  FOR  ALL 

is  the  MILO  Watchword! 


Ym.  in  doyi  of  war  and  re-armamont 
•flora  art  plenty  of  thortages  in  electronic  com¬ 
ponents  and  equipment.  But  Mile  comes 
through  for  youl  And  here's  why; 


and  cooperation  that  built  Milo  — and  Milo 
sticks  to  it,  scarcities  or  no. 


Because  Milo's  great  worehouse  holds  com¬ 
plete  stocks  of  all  the  best  lines.  Just 
look  at  this  portiol  list  of  the  more  than  ISO 
first-rate  manufacturers  whose  products  are 
available  now  from  Milo; 


Because  AAila  believes  in  just  and  equitable 
dlstrlbutlan  ta  all  its  customers,  whether  old 
or  new.  This  is  the  fair-ploy  creed  of  service 


ADVANCE  ELECTRIC 
AEROVOX 
ALPHA  WIRE 

AMERICAN  TELEVISION  &  RADIO 

BaOEN  •  BLILEY 

DAVID  BOGEN 

BUD  •  BURGESS 

BUSSMANN 

ClAROSTAT 

CONDENSER  PRODUCTS 
CORNELLOUBILIER 
CONTINENTAL  CARBON 
DEJUR-AMSCO 
DIALCO  •  DRAKE 
EITa-McCUlLOUGH 


ERIE 

GENERAL  CEMENT 
GENERAL  ELECTRIC 
GUARDIAN  BECTRIC 
HAMMARLUND 
HICKOK  •  HYTRON 
INSULINE  •  IRC 
E  F.  JOHNSON 
KESTER 

KINGS  ELECTRONICS 
LinELFUSE 
JAMES  MILLEN 
NATIONAL  COMPANY 
OHMITE 
PARIAETAL 

POHER  &  BROMFIELD 


PRECISION  APPARATUS 
PREMAX 
SANGAMO 
SHALLCROSS 
SHURE  BROS 
SIMPSON  ELECTRIC 
SOLA  ELECTRIC 
SPRAGUE 

STANDARD  TRANSFORMER 
SUPERIOR  ELECTRIC 
SYLVANIA  •  TUNGSOL 
TRIPLEn 
UNGAR  ELECTRIC 
WARD  LEONARD 
WESTON 


Milo's  newest  catalog,  jam-pocked  with  1053 
pages  of  descriptions,  specifications,  illustrations 
ond  prices,  is  the  key  to  the  latest  electronics 
products  you  want.  Write  for  it  today— on  your 
company  letterhead,  please,  stating  your  posi¬ 
tion,  siiKe  it  is  limited  to  responsible  officials  only. 


your 

MILO 

Catalog 


MHO  doesn't  just  talk  cooperation. 
MILO  Gives  YOU  COOPBRAJIONI 


FIG.  2 — Schematic  diagram  of  italls- 
tical  irequency-dislribution  recorder 
having  m  -f  1  groups  and  m  inputs 
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PORTRAIT  OP  A  50%  5AVIN<^  ! 


This  is  a  picture  of  a  laminate  reinforced  with 
Fiberglas*  mat. 

It  matches— even  surpasses— the  electrical 
and  mechanical  properties  of  laminates  rein¬ 
forced  with  organic  materials  . . .  yet  it  costs  as 
much  as  50%  less! 

Because  the  Fiberglas  materials  used  for  re¬ 
inforcement  in  this  new  laminate  panel  resist 
the  destructive  action  of  water,  oils,  and  most 
chemicals,  the  laminate  is  ideal  for  insulating 
apparatus  which  is  subject  to  extreme  operat¬ 
ing  conditions.  Electrical  properties  of  this 
glass-reinforced  material  are  superior.  Arc  re¬ 
sistance  has  an  ASTM  rating  of  150  sec.  It 
machines  readily  and  cleanly  in  production  op¬ 


o  W  E  N  S  -  C  o  K  N  I  N  G 


Fiberglas 


IS  IN  YOUR  LIFE. ..FOR  GOOD! 


*Fib«rglot  »•  IH«  trod«*morh  (R«g.  U.  S.  Pa*.  Off.) 
of  Owofi»>Coming  Ftbofgki*  Corporotiofi  for  o  vorfoty 
of  prodwctt  mod#  of  or  with  glou  fibors. 


erations  where  carbide  tipped  cutting  tools 
are  used. 

If  you  make  or  use  electrical  apparatus,  and 
want  top-flight  insulation  at  rock-bottom  cost, 
consider  laminates  reinforced  with  Fiberglas 
mat. 

Sheet  stock  and  molded  shapes  made  of 
Fiberglas  glass-base  laminates  give  supe¬ 
rior  service  for— 

COIL  WASHERS  •  TERMINAL  BLOCKS 
BARRIERS  and  SHIELDS  •  SLOT  WEDGES 
END  LAMINATIONS  •  BASE  PLATES 
LAYER  INSULATION 


OWENS-CORNING  FIBERGLAS  CORPORATION 
Elecuical  Sales  Division,  Dept.  860 
16  E.  S6th  Street,  New  York  22,  N.  Y. 

Please  give  me  more  information  about  Fiberglas  glass- 
base  laminates. 


NAME . 

TITLE . 

COMPANY . 

STREET . 

CITY . ZONE. 
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bringing 

Your  METALS 

to  market  ^  f  ^ 

is  a  full  time  job  for. .  .electronics 

Metals  play  on  important  port  in  the  design  of  electronic  equipment 
and  components— important  from  a  technical  as  well  as  a  dollar  and 
tonnage  standpoint.  The  photo  and  detoiled  description  on  the  opposite 
page  provide  an  idea  oi  the  amount  required  based  on  an  average 
company's  needs. 

But  remember  this,  metals  in  this  held  are  not  just  ordered  — they  are 
carefully  selected  before  they  can  be  designed-in.  Why?  Because  elec¬ 
tronic  products  are  the  results  of  a  highly  specialized  science  and  all  qietals 
mu;it  meet  the  most  rigid  requirements  as  to  electrical  or  mechanical 
characteristics.  Purchasing  spedhcations  are  prepared  by  engineers  who. 
by  their  very  training,  ore  precise  and  particular  as  to  products.  You  will 
find  no  such  loophole  phrases  as  “or  equal"  and  “or  comparable"  in  specs 
...products  spedhed  are  the  products  bought. 

Engineers  who  specify  and  thereby  direct  purchasing  are  subscribers 
and  readers  of  ELECTRONICS  for  whom  its  sales  pages  have  been  for 
years,  the  chief  source ...  sometimes  the  only  one...oi  the  technical  in¬ 
formation  they  must  have  in  order  to  do  that  specifying. 

And  these  engineer  readers  of  ELECTRONICS,  in  reality,  constitute  your 
market.  They  are  the  men  to  whom  you  must  bring  your  product  —  the  men 
you  must  reach  and  influence.  They  exist  in  every  industry— with  a  myriad 
oi  titles  — but  ELECTRONICS  reaches  every  important  one. 


Pictured  above  is  what  might  be  called  a  drop  in  the 
ELECTRONICS'  metals  markets  bucket .  . .  the  current  in¬ 
ventory  in  one  stock  room  in  one  plant.  40  tons  oi  metals 
a  month  —  20,000  lbs.  brass,  10,000  lbs.  stainless  steeL 
40.000  lbs.  nickel  and  tin  coated  steeL  and  lesser  amounts 
oi  beryllium,  phosphor  bronse,  copper  cooted  steel  and 
other  metals  —  and  the  plant*  is  not  a  big  metals  user.  It 
is  engaged  in  the  production  oi  miniscular  metallic  com¬ 
ponents  ior  use  in  tv  picture  tube  electron  guns:  flange 
spacers,  anode  and  grid  assemblies,  cathode  spacers  and 
supports  —  ayerage  piece  size  obout  that  oi  a  dime.  As¬ 
suming,  as  the  management  does,  that  this  plant  supplies 
one-third  oi  the  industry's  needs  ior  these  tiny  tv  tube  ports 
we  arrive  at  a  figure  oi  one  thousand  iour  hundred  and 
iorty  TONS  oi  metols  a  yeor  ior  these  tiny  items  alone. 

Visuolize,  ii  you  can.  the  variety  and  quontity  oi  metal¬ 
lic  products  such  os  these,  designed  and  specified  ior  by 
\  ELECTRONICS'  engineer  readers  .  .  .  and  the  amount  of 

metals  they  require.  To  help  in  that  take  the  U.  S.  Census 
figures  for  1947,  latest  and  best  available.  They  show  that 
‘lohn  Volkert  Metal  Stampings,  lac..  Queens  Village,  New  York 


the  big  users  oi  metals  in  the  radio,  related  products  and 
miscellaneous  communicotions  industry  alone  bought 
242,481  tons  oi  certain  selected  types  and  shapes  oi  iron. 
SteeL  copper  and  aluminum  in  1947,  a  quarter  oi  a  million 
tons.  The  Census  doesn't  tabulote  the  multitudinous  smaU 
irys'  metols  use.  For  comparison,  take  the  Census  figures 
ior  the  also  ELECTRONICS-reading-engineer-dominated 
telephone  and  telegraph  equipment  industry,  an  acknowl¬ 
edged  big  metal  morket.  It  used  only  half  os  much  oi  the 
same  Census-selected  types  and  shapes  in  1947  —  136.712 
tons,  and  that  was  probably  the  total  figure.  There  are  no 
smoll  fry  in  that  business. 

But  all  that  was  1947.  Tv  set  production  totoUed  less  than 
200,000  units.  It  topped  six  miUion  in  1950.  Forty-seven 
figures  no  longer  tell  the  story  in  television  or  any  other 
segment  oi  the  economy.  But  it  is  sales,  not  statistics,  that 
are  important  to  you  as  a  mcn^eter  of  metols.  Thot's  where 
ELECTRONICS  specialises  —  taking  soles  stories  to  the  im¬ 
portant  buying  factors  for  metals  in  every  industry  —  and 
returning  sales.  That's  ELECTRONICS'  full  time  Job:  Taking 
products  to  market 
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FIG.  3 — Block  diaqrom  oi  Tehicle 
ipoodHliilribuUoD  recorder 


Meant  for  the  discriminating  designer  or  buyer  who  seeks  accessories 
in  keeping  with  high  grade  equipment;  apart  bom  the  too  common, 
yet  in  quiet  good  taste. 

Combining  new,  distinctive  styling  with  unusually  sturdy  con* 
sbuction,  these  lOHNSON  Knobs  and  Dials  will  enhance  the  appear* 
ance  oi  any  electronic  or  electrical  control  equipment.  The  use  of 
twelve  flutes  eliminates  the  usual  octagonal,  bumpy  effect.  Although 
essenhally  round,  they  retain  excellent  gripping  surfaces.  The  "feel" 
is  comfortable,  positive,  without  sharp  ribs  or  edges. 

Knobs  are  molded  of  black  phenolic  material.  Walls  are  extra 
thick  for  added  strength  and  all  types  have  heavy  brass  inserts. 
Metal  dials  are  oi  nickel  silver  with  beautiful  chromium  plating  in 
satin  etched  finish.  Visibility  of  dial  readings  is  unusually  good. 


TUBES  AT  WORK  (continueil) 

erated  .siiece.safully  at  frequencies 
up  to  50  kc. 

In  one  application,  an  m-output 
predetermined  counter  has  been 
used  to  distribute  automatically 
counts  into  »i  +  1  class  intervals  of 
a  statistical  frequency  distribution 
using  a  special  recorder.  This  re¬ 
corder,  who.se  circuit  is  shown  in 
Fig.  2,  employs  m  +  1  electrome¬ 
chanical  counters. 

The  electromechanical  counter  of 
stage  0  records  the  number  of  items 
having  counts  0  or  greater,  but  less 
than  o,;  the  counter  of  stage  1  rec¬ 
ords  items  having  counts  greater 
than  a„  up  to  the  maximum  capac¬ 
ity  of  the  binary  counter,  where  a, 
to  a«  are  the  predetermined  output 
.settings  of  the  m-output  counter. 
Thyratrons  are  used  to  “remember” 
the  greatest  class  interval  to  which 
counting  has  progressed. 


WriU  for  iliuilratod  shoot  doscriUng  Ihoso  oxcoolional  JOHNSON 
Knobs  and  Dials. 


Knob  Only 


Knob  witfi 
Phtnolic  Skirt 
C«l.  No.  Did* 

11A-1I1  3' 


Sequence 


Knob  with 
Chfomc  Di«l 

Cat.  No.  Diam.  Scala 


IlS-ltl  4'  0-10d  ISO* 


0-100  180* 
1'»'  100-0  180* 
IIA-tlS-S  1‘ii'  0-10  *70* 

11A-nt-3  1‘i'  1-7  180° 

I'l'  On-oK  60* 
116-*tt-S  1>i.'  Indicatof 


Initially,  in  the  operation  of  the 
predetermined  counter  and  recorder 
circuits,  the  thyratron  of  stage  0  of 
the  recorder  is  fired  and  the  thyra¬ 
trons  of  all  other  stages  are  extin¬ 
guished.  As  counting  takes  place, 
stage  0  remains  fired  indicating 
class  interval  0  to  a,,  until  stage  1 
receives  a  signal  from  the  first  out¬ 
put  of  the  predetermined  counter. 
At  this  point  the  thyratron  of  stage 
1  fires  and  extinguishes  the  thyra¬ 
tron  of  stage  0  by  means  of  the 
O.Ol-pf  commutating  capacitor. 

The  thyratron  of  stage  1  remains 
fired  until  the  recorder  receives  a 
signal  from  the  second  output,  o,, 
of  the  predetermined  counter 
through  stage  m.  If  counting  con¬ 
tinues  after  a„,  the  memory  thyra¬ 
tron  of  stage  m  remains  fired  indi¬ 
cating  a  count  of  o„  or  greater. 

The  overflow  signal  from  the 


lOHNSON  tUltHC  CK 

E.  F.  JOHNSON  CO.  W  A  S  E  C  A  M I  N  N  . 
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Outstanding  Advantages  Of 

HEINEMANN 

(FULLY  MAGNETIC)  C/KCm  BKAKm  (NON-THERMAL) 


HEINEMANN  ELECT 

J7  PLUM  STREET 

n  •  ifaifKiiTii  i— [  II  I  rtuMi  I 


Thu  breaker  has  entirely  magnetic  action.  The  full 
time  delay  provided  for  U  available  \g>  to  rated  cur¬ 
rent  as  it  does  not  depend  on  any  thermal  unit  and 
is  independent  of  surrounding  temperature. 

The  point  at  which  the  breaker  becomes  instan¬ 
taneous  U  in  direct  ratio  to  the  rating  of  the  breaker 
(10  times  the  breaker  rating).  For  example,  a  15  amp. 
breaker  will  trip  instantly  on  a  150  amp.  current 
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Hainemann  Magnetic  Circuit  Breaker 
shewing  location  of  (1)  Time  Delay 
(2)  High  Speed  Latch  (3)  High  Speed  Blowout 


N«wly  d«v«lop»d  in  fh#  Cortnr  rnworch  and  anginoring  dt* 
portmants,  fhi»  n«w  rotary  powor  ivpply  it  idoal  for  oircroft, 
O^ophyticol,  govornmont  ond  loborotory  rotoorch,  and  ethor 
applicationt  domanding  a  tmalt,  mobilo  ^ 

tourco  of  up  to  YOO  watts  high  froquoncy  ^ 

AC.  Primarily  dotignod  for  24  -  29v.  DC 

airborno  oquipmont,  but  availablo  at  any 

input  voltog*  S-Sv  to  230v.  Inductor  ^ 

principio  oliminotn  slip  rings  and  bruthoi.  V 

Eloctrically  iiolatod  input  and  output  units.  -v  J 

Soparato  DC  plato  output  also  availoblo  j 

in  addition  to  tho  h.f.  AC. 

tiMS.  Rsrtcrasocs 
ckart.  tic.  Vtort 
FREE  ter  isklRit 


Chlcoga 


400-800 

CYCLE 


American 
Beautu 


LIGHT  WEIGHT 
Filter  Model  Shown 
Weight  only  22  lbs. 

SMALL  SIZE 
10"*4Vi"*7V4" 
(Filter  Model  as 
shown ) 

PRECISION  BUILT 
Shoft  and  bore  fits 
held  to  less  than 
.0002" 

ARMATURE 
Triple  and  quad* 
ruple  insulated 
windings  stotic> 
oily  and  dynamic- 
oily  balanced 


Require  no  mainte¬ 
nance  or  lubricotion 
in  normal  service 
r  M  Kr«  u  S  Pat  Off 


fiSTRON 


Bvcovm  of  LONGER  LIFE  on  tho  job  . . . 
bocovso  of  compoetnoss,  oosy  mount- 
obility  and  porfoct  eomplianco  with  today's 
sot-onginooring  roquiromonts  , . .  thoso  dopond- 
ablo  Eloetrolytic  CapacHort  aro  rapidly  becoming 
a  MUST  with  leading  radio  and  television  manu¬ 
facturers.  We  believe  they  bofong  in  YOUR 
plans  for  1951.  Got  acquainted  with  them, 
and  the  rest  of  the  extensive  ASTRON  line. 

WRITS  FOR  CATALOO  4C.2 


CORPORATION  255  Grant  Ave..  East  Newark.  N.  J 


ELECTRIC  SOLDERING 
IRONS 

are  sturdily  built  for  the 
hard  usage  of  industrial 
service.  Hove  plug 
type  tips  and  are^  con¬ 
structed  on  the  unit 
system  with  each 
vital  part,  such  as 
.  heating  element, 
easily  removable 
and  replace- 
In 

sizes,  from  50 
watts  to  550 


TEMPERATURE  \\1 
REGUUTING  \\1 
STAND  ^ 

This  is  a  tharmo- 
slalically  con- 
trolled  davic*  for  W 
tha  ragulalion  of  m 
lha  laaiparalura  1 
of  an  alactric  soldaring  ' 
iron.  Whan  placed  on 
and  connaclad  to  this 
stand,  iron  may  ba  main, 
toinad  at  working  tarn- 
peratura  or  through  ad¬ 
justment  on  bottom  of 
stand  at  low  or  warm 


AMERICAN  ElECTRICAl 
HEATER  COMPANY 

DETROIT  1,  MICH.,  U.  S.  A. 


171 


FtUuarr,  1951  —  ELECTRONICS 


ptMAM* 


Motorola's  amasing 

invontion. .  .the  sensicon 

PERMAKAY  FILTER  FOR  GUARANTEED 
PERMANENT  SELECTIVITY!  Thousands 
in  the  field,  operating  year  in  and 
year  out,  without  failure. 


The  Permakay  I.F.  VCave  Filter  for  PERMA¬ 
NENT  SELECTIVITY— guarau/eed  for  the 
life  of  the  set!  This  coil  and  capacitor  filter 
network  is  noise-balanced  for  optimum  signal- 
to-noise  ratio,  achieved  by  co’.mterphasing. 
These  super-precision  elements  are  cast  in 
solid  waterproof  plastic  which  will  not  melt, 
crack,  loosen,  or  deteriorate.  PERMAKAY 
thus  assures  permanent  precision  selectivity, 
reduces  maintenance,  and  increases  all-around 
serviceability  of  your  Motorola  equipment. 

. . .  AND  HERE  AGAIN  THE  MOTOROLA 
GUARANTEE  provides  perfect  radio  service 
today  and  protects  against  obsolescence  to¬ 
morrow.  When  radio  channels  are  split  you 
need  not  buy  a  new  receiver  —  simply  ex¬ 
change  the  standard-channel  Permakay  filter 
for  a  new  split-channel  filter  and  your  receiver 
is  up  to  date  and  ready  for  years  of  service. 


motorola 

FIRSTS 


TRUE  ADJACENT  CHANNEL 
SPLIT  CHANNEL 
SENSICON  CIRCUIT 


(totemic  etcillcrtar 


diffartntiol  tqualdi 
copodtanc*  ditcriminotar 


imlontanMHS  daviotion  contral 
bridg*  bolancad  crystal  avM 


SO  INSIST  ON  SENSICON  and  profit  your  inv«stm*iif ! 


SPECIALISTS  IN  MOBILE  RADIO  FOR  21  YEARS 


Parmokay  is  bar*  to  slay 
os  tha  kaystona  of  iba 
Sanskon  Circuit 


Communications  and  Elactronks  Division 
4345  AUGUSTA  »IVD.  a  CHICAGO  31 
Im  Canada; 

toaars  Molastic  Elactrania  114.,  Taranla.  Ont. 
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TUBES  AT  WORK 


(continued) 


SIGNALS  FROM 
FRONT  WHEELS 


SIGNALS  FROM 
REAR  WHEELS 


ROADWAY  DETECTOR 


GATE 


RECORDING 


Rno4ji/4>Uiija 

OSCILLOSmHROSCOPES 


for  high-speed  pulse  work,  radar,  hf,  TV, 


ROADWAY  DETECTOR 


communications,  facsimile 

These  are  the  highughts  of  oquip- 

mant  lor  laboratory  rMoorch  and 
daralopmont  raqulring  a  vorioty  of  timo 
boMa,  triggan,  phasing  and  dalay  cir¬ 
cuits,  and  axtandad-ranga  omplifisrs  for 
usa  in  tha  study  of  wova  shopas,  vary 
short  pulsas,  and  irragulor  tronsiants. 


MODEL  OJ-17  OSCILLOSYNCHROSCOPE 


A  wida-bond  oscillosynchroscopa  for  high 
spaad  pulsa  work  and  study  of  complax 
WOTS  shopas  with  hi  componants.  Entira 
squipmsnt  is  mountsd  in  vartical  rack 
cobinat;  convanisnt  mounting  for  camsra 
to  record  screan  images. 


Clrcalt  Faatnras 


•  S  5RP  or  SXP  CR  tuba;  anode  voltage 
Toriable  10  to  20  kv.  •  Varticol  amplifier 
bandwidth  flat  to  16  me  with  response 
beyond  30  me.;  deflection  sensitivity  0.05 
volts/inch;  video  delay  0.2  miscroseconds 

•  Horisontal  amplifier  bandwidth  2  me. 
deflection  sensitivity  0.25  volts/inch 

•  Driven  sweep  variable  0.05  to  500 
miacroseconds/inch;  saw-tooth  sweep  5 
to  500.000  c-p-s.  •  Trigger-generator  out¬ 
put  100  volts  from  500  ohms;  running  rate 
20  to  20,000  c.p.s.  •  Internal  blanking  or 
deflection  markers  at  0.1,  1,  10.  and  100 


microsecond  intervals  •  External  grid 


connection  for  beam  intensity  modulation 
•  Delay  continuously  variable  to  2000 
microseconds;  directly  calibrated  dial. 


Sixe;  81H"x25H"x24'' 
Weight;  500  lbs; 
shipping  weight:  750  lbs. 


MODEL  ON-5  OSCILLOSYNCHROSCOPE 


Gives  you  the  basic  aq\iipment  for 
viewing  any  voltage  wove  shapes 
—  pulM  or  sine  wave  —  radar  or 
TV  to  audio  —  in  a  single,  com- 
poct  unit. 

CIreeit  Featares 

•  5”  CR  tube  SUPl  •  Triggered 
sweep  continuously  variable  1  to 
25,000  microeaconda/inch  with  direct 
panel  calibration  •  Saw-tooth 
sweep  10  cycles  to  100  KC  •  Ver¬ 
tical  amplifier  flat  ±  3db  from  5 
cycles  to  5  me.  @  0.075  volts/inch 

•  Self-contained  vertical-deflection 
calibration  means  •  Horisontal  am¬ 
plifier  d.c.  to  500  KC  @  2  volts/ 
inch  •  Portable  •  Low  cost 


' ' '  ^ 

■  "'An' 

- 

Bulletins  containing  detailed  information 
about  these  two  versatile  instruments  will 
be  sent  at  your  request. 

ftt  Canada,  addrau: 
Haauitamanh  Inglnaaring  Ud. 
Arnpriar,  Ontario. 


rear  wheel  inhibitor 

FIG.  4— Diagram  showing  sequence  of 
operations  within  the  speed-distribution 
recorder.  The  reor-whsal  inhibitor 
blanks  out  signals  from  the  roadway 
detectors  long  enough  to  permit  the 
rear  wheels  to  pass 

binary  counter  may  be  used  to  cut 
off  the  counter  input  so  that  recycl¬ 
ing  will  not  occur.  When  counting 
is  completed,  a  0.1-sec  negative  sig¬ 
nal  is  applied  to  the  grid  of  the 
6AK6  at  the  left  in  Fig.  2,  raising 
the  screen  potential  on  the  6AK6’s 
of  stages  0  to  m.  This  allows  any  of 
these  tubes  not  biased  to  cutoff  to 
conduct. 

The  only  tube  not  biased  to  cutoff 
will  be  the  6AK6  associated  with 
the  2D21  thyratron  which  has  re¬ 
mained  fired.  When  this  6AK6  fires, 

I  its  associated  electromechanical 
i  counter  in  series  with  the  electro- 
!  mechanical  counter  for  totals  is  en- 
i  ergized  and  a  record  of  the  count  in 
the  appropriate  class  interval  and  a 
cumulative  record  of  the  number  of 
items  in  all  class  intervals  is  pro¬ 
duced.  After  the  recording  opera¬ 
tion  is  completed,  resetting  signals 
are  sent  to  the  binary  counter,  the 
thyratron  of  recorder  stage  0  and 
the  thyratrons  of  the  other  stages. 

The  multiple-output  predeter¬ 
mined  counter  and  recorder  de¬ 
scribed  have  been  used  as  principal 
elements  of  a  vehicle  speed-distribu¬ 
tion  recorder.*  In  this  instrument, 
block  diagram  in  Fig.  3,  the  times 
required  for  vehicles  to  traverse  a 
specified  distance  are  translated 
into  counts  by  means  of  a  1-kc 
gated  oscillator. 

Impulses  from  the  roadway  de¬ 
tectors  pass  through  the  rear-wheel 
I  inhibitor  to  open  and  close  the  gate. 

While  the  gate  is  open,  pulses  from 
,  the  1-kc  oscillator  pass  through 
I  the  gate  into  the  multiple-output 
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doing  great  things 


cep t ion  with  a  portable  Tir 
Chicago’s  worst  radio  spot  (the  Loop)  .  .  . 
Mesabi  Range  iron  dep>osits  no  longer  barring 
enjoyable  radio  .  .  .  man-made  static  noises 
cancelled  out  .  .  . 

Complete  radio-chassis  assembly  and  test  on 
production  line  before  going  into  cabinet  .  .  . 
wider  deflection  TV  picture  tubes  of  greatly 
abbreviated  length  .  .  .big  slash  in  TV  cabinet 
sizes  and  costs  .  .  . 

Yes,  doing  great  things  in  radio  and  TV!  Such 
is  the  impact  of  Croloy  —  themagn«i^ceramic 


^^^R^dinary  “Q’s”.  Croloy  Radio  Rods 
replacing  usual  loops  in  today’s  most  advanced 
receivers,  spell  new  reception  standards.  Croloy 
deflection  yokes  are  expanding  TV  tube  deflec¬ 
tion  angles  without  corresponding  voltage 
increases  or  longer  necks.  Croloy  cores  are  slash¬ 
ing  TV  transformer  bulk  and  cost.  Croloy  slug 
tuners  and  I.  F.  coils  are  lowering  costs  and 
raising  gains. 

Definitely,  Croloy  offers  electronic  designers 
and  builders  brand  neiv  performance  and 
economy  opportunities. 


Let  us  collaborate 
on  your  TV,  radio  or  electronic 
problems  and  needs. 
Samples,  engineering  aid, 
and  quotations. 
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ISI 


qVAB  »”•"  PRECISION  QUALITY 

EXTRA  LIGHT  RADIAL  BEARINGS! 


For  light  loads,  low  torque,  ' 
high  sensitivity,  use  R.M.B. 
Extra  Light  Boll  Bearings  — designed 
specifically  for  this  purpose. 
COMPARi  THiSE  TYPICAL  RELATIONSHIPS: 


Ni. 

Bora 

OJ). 

Widtii 

205 

.0787“ 

.1969“ 

2591' 

409 

.1575 

2543 

2984 

714 

2756 

2512 

.1378 

1019 

2937 

.7480 

.1772 

Tkwv  art  ■  aMItlatal  stact  lUai  la  tkls  tariat. 
Writt  todof  for  Cafalog,  Prica  litt  and 
Subttontial  Owontity  Diicountt 

Good  OaliVarlai  —  Exparimantol 
Qvanfifior  from  Stock 


LANDIS  &  GYR,  INC. 


J 

OPHAR 

_ WAXES 

i 

COMPOUNDS 

ii 

Anti-Corona  high  heat-resistant  compounds  for 

Fly  Back  Transformers. 

Waxes  and  compoimds  from  100°  F  to  285°  F 
Melting  Points  for  electrical,  radio,  television, 
and  electronic  components  of  all  types. 

Pioneers  in  funqnis-resistant  waxes. 

Our  efficient  and  experienced  laboratory  staff 
is  at  your  service. 

ZOPHAR  MILLS,  me 

9;  112-130  26th  Street, 

'  Brooklyn  32,  N.  Y. 


PHYSICISTS 

And 

SENIOR  RESEARCH 
ENGINEERS 


POSITIONS  NOW 
OPEN 


Senior  Engineers  emd  Physi¬ 
cists  having  outstanding 
academic  background  omd 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Phydes 

•  Gyroscopic  Equipnwnt 

•  C^tical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturixation 

•  Instrument  Design 

•  Automatic  Production 

Equipment 
e  Test  E^pment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportimi- 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  ore  commensurate 
with  ability,  experience  and 
background,  ^nd  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 

NORTH  AMERICMI  AVIATION,  INC. 

AarepAyifcs  Laborofary 
lot  No.  K-4,  12214  S.  Loktwood  llvd. 
DOWNEY,  CALIFORNIA 


ropOCI*®** 

Trln**»**"  jo*sisfors 


p, «•«««>"  "^ 


»>«.«■' 


Typ* 

A 

Diameter 

B.P.D.  .00047 

Vis"  m#K. 

B.P.D.  .0008 

Vis"  IMK. 

B.P.D.  .001 

V4"  in*K. 

B.P.D.  .0015 

V4"  IMK. 

B.P.D.  .002 

Vis"  msK. 

B.P.D.  .004 

*V4*"  in#K. 

B.P.D.  .005 

*V4*"  m*K. 

B.P.D.  .01 

V4"  IMK. 

B.P.D.  2k.001 

»V4*"  m*K. 

B.P.D.  2K.0015 

*V4*"  maK. 

B.P.D.  2k.002 

*V4a"  maK. 

B.P.D.  2k.003 

V*"  IMK. 

B.P.D.  2k.004 

V4"  IMK. 

B.P.D.  3K.0015 

V4"  IMK. 

B.P.D.  3k.002 

V4"  IMK. 

Imulotlont  Duru  ond  Woa  Impregnated, 
leodfi  77  gevge  pvre  tinned  deod  toft  copper. 

Co^ocityi  Guoront»«d  miningm  04  t*omp*d. 

All  ropocitonct  Hipotgrpmpnti  mod*  ot  75*C 
ot  I  KC  ot  o  fott  veitogo  not  ovo'  5  voitt  iMS. 


Uad  width 

H."  t  V4." 

%."  t  %." 

W'  ±  %•" 
%"  i  V4." 
V4"  i 

H"  i  V4" 
H"  ±  V4" 

I  H"  i  V4" 

i  H"  1  H" 

H"  ±  Vi" 
H"  i  Vi" 
H"  i  Vi" 


C 

Thickn«M 
Vi*"  IMK. 
Vi*"  m4*. 
Vi*"  HMK. 
Vi*"  nwK. 
Vi*"  m««. 
Vi*"  m«». 
Vi*"  m*«. 
Vi*"  nw*. 

Vi*"  IMK. 
Vi*"  IMK. 
Via"  IMK. 
Vi*"  IMK. 
Vi*"  IMK. 
Vi*"  IMK. 
Vi*"  IMK. 


Intolotlon  R••i•lon«*l  7500  mofohmi  min 
Rowor  foctovi  Moi.  7.$%  ot  I  KC  ot  not 
ovor  5  volt*  RMS. 
f*4t  Voltooo  I  1500  volH  D.  C 
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^ecia^^ 


Su-fkeiopf^ 


CERAMIC  DISK  CAPACITORS 

Hi>Q  Ceramic  Disk  Capacitors  for  by^passing,  blocking,  or  coupling  are 
being  used  by  the  millions  by  television  receiver  manufacturers  who 
demand  the  utmost  in  performance. 

Unit  cost,  time  and  labor  may  be  saved  by  using  several  of  the  mul* 
tiple  capacity  Hi*Q  Disks  where  applicable  in  your  television  circuit. 

I  Multiple  capacities  having  a  common  ground  are  available  in  standard 

\  units  as  shown  in  the  chart  helow.  Hi-Q  Disks  are  coated  with  a  non- 

\  hydroscopic  phenolic  to  insure  protection  against  moisture  and  high 

\  humidities.  Hi-Q  Disks  like  all  other  Hi-Q  components  assure  you  of 

\  the  highest  quality  workmanship  at  the  lowest  possible  cost. 

^  Our  Engineers  are  ready  and  willing  to  discuss  the  application  of 

^  these  highly  efficient,  dependable  capacitors  in  your  circuits.  Write 
'  today  for  your  FREE  copy  of  the  new  Hi-Q  Datalog. 
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^eact€iHCc 


OLEAN,  N.  Y. 


SAIIS  ORFICES:  N*w  York,  Phitodolphid 
Dolroil,  Chicogo,  Lo$  Angolos 


PUNISs  Oloon,  N.  Y.«  FranklinviMo,  N.  Y. 

JoMwp,  PQ..  Myrilo  ftoocN,  S.  C. 


by  keeping  one  lump 
ahead  in  design 

The  smaller  the  equipment— the  more  trouble  from  high 
inrush  currents  . . . 

This  tenable  telecast  eouipment  first  used  a  single  pole 
supply  line  relay— but  the  nigh  inrush  currents  the  instant 
after  closing,  sometimes  welded  the  contacts.  Solution 
appeared  to  be  to  use  a  larger  relay  or  to  alter  the  equip¬ 
ment,  increasing  its  size. 

Then:  Ward  Leonard  suggested  a  heavy-duty  midget  par¬ 
allel  conuct  relay— no  larger  than  before— with  poles 
paralleled  and  with  silver-to-carbon  contacts  on  one  pole 
making  contact  before  the  silver-to-silver  contacts  close 
on  the  other  pole. 

Investigate  Ward  Leonard  facilities  for  variations  of 
standard  designs  to  simplify  your  control. 

WARD  LEONARD  ELECTRIC  CO.,  31  South  Street,  Mount 
Vernon,  N.  Y.  Offices  in  principal  cities  of  U.  S.  and 
Canada. 


TUBES  AT  WORK  (cmtiniMd) 


FIG.  S— Diagram  showing  typical  oloc- 
Iromochanical  counter  sottings  as  sot 
up  by  toggle  switches  on  front  panel 
of  instrument 

counter  via  bus  A,  as  shown  in 
Fig.  4.  As  the  gate  closes,  counting 
is  stopped  and  the  recorder  is  set  in 
i  operation.  The  recorder  registers 
the  counts,  Fig.  5,  on  an  electro¬ 
mechanical  counter  for  the  appro¬ 
priate  speed  group. 

Speeds  are  divided  into  twelve 
class  intervals  by  setting  up  the 
time  equivalents  of  the  desired 
'  speeds.  The  upper  panel  of  the  in- 
I  strument  contains  the  electrome¬ 
chanical  counters  for  the  twelve 
i  class  intervals  and  the  total.  The 
j  center  panel  contains  the  toggle 
I  switches  for  setting  up  the  prede- 
j  termined  counter  and  the  neon  indi- 
1  cators  for  the  binary  counter.  The 
I  lower  panel  contains  the  power- 
j  supply  controls  and  meters. 

I  Credit  is  due  J.  Robert  Hall  for 
I  most  of  the  construction  of  the 
I  vehicle  speed-distribution  recorder. 

I  References 

(1)  John  J.  Wild,  Predetermined 
Counter.  Elkctronics,  p  121.  March  1947. 

(2)  Richard  J.  Blume,  Predetermined 
!  Counter  for  Process  Control,  Ei*ECTRONiC8, 

I  p  8S.  Feb.  1948. 

i  (3)  Robert  Bromberg  and  D.  L.  Ger* 

’  lough,  Applications  of  Electronic  Tech* 

]  niques  to  Traffic  Instrumentation.  Proc. 

\  Highway  Research  Board.  28.  p  348,  1948. 

I 

Complex  Tone  Generator 
'  For  Deviation  Tests 

By  Frank  A.  Bramley 

I  Superviaor  of  Radio  Maintenance 
I  Department  of  State  Police 

State  of  Connecticut 
j  Hartford^  Conn. 

!  A  SIMPLE  device  to  make  deviation 
I  measurements  consistent  and  mean¬ 


WARD  LEONARD 

ELECTRIC  COMPANY 

N  (dtJC-  E  iifoedUAJUC 

RfSiSTOSS  .  RHfOSlAfS  •  IfflAYS  •  CONTROL  DCVICCS 


ingful  is  important  to  maintenance 
men  working  on  all  f-m  communica¬ 
tions  equipment  because  of  the  re¬ 
cent  FCC  ruling  that  measurements 
must  be  made  on  such  equipment 
at  regular  intervals  for  both  fre¬ 
quency  and  modulation  deviation. 

Manufacturers  have  put  new 
equipment  on  the  market  to  make 
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Kenvon 

TRANSFORMERS 


for  standard 
and  special 
applications 


For  more  than  25  years,  Kenyon  has  led  th« 
field  in  producing  premium  quality  tranv 
formers.  These  rugged  units  are  (1)  engi¬ 
neered  to  specific  requirements  (2)  manufac¬ 
tured  for  long,  trouble-free  operation  (3)  meet 
all  Army-Navy  specifications.  " 


Kenyon  Transformers  for 


•  JAN  APPLICATIONS 

•  RADAR 

•  BROADCAST 

•  ATOMIC  ENERGY  EQUIPMENT 

•  SPECIAL  MACHINERY 

•  AUTOMATIC  CONTROLS 

•  EXPERIMENTAL  LABORATORIES 


Write  for  details 


KENYON  TRANSFORMER C0..IIIC. 


840  Barry  Street 


New  York  59,  N.  Y. 
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PRECISION  POTENTIOMETERS 


Th«  lin*ar  Typ«  RL-275  illustrated  it 
one  of  o  series  ranging  from  to 
5*  in  diameter,  with  resistance  ranges 
of  80  ohms  to  500,000  ohms. 

GAMEWELL  Potentiometers  are  pre> 
cision  instruments  in  every  respect. 
They  feoture  extremely  close  limits  in 
electrical  chorocteristics  ond  mechan- 
icol  construction,  low  electrical  noise, 
low  torque,  and  long  life— for  in  excess 
of  1,000,000  cycles  of  operation. 

All  types  will  operate  within  spec¬ 
ified  limits  of  performance  at  temper¬ 
atures  — 55°C.  to  •4-55°C,  95%  rela¬ 
tive  humidity  ot  oltitudes  up  to  50,000 
feet.  Corrosion  resistant  materials  are 
used  throughout  ond  oil  insulating 
ports  ore  fungicided.  Our  potentiom¬ 
eters  meet  AN-E-19  specifications. 

We  Invite  your  inquiries  and  will 
glodly  study  and  quote  on  special 
requirements. 


Write  for  Bulletin  F-68, 


THE  GAMEWELL  COMPANY 

Nawton  Upper  Falls  64,  Massachusefts 


mptRim 


PROVIDE  DELAYS  RANGING 
m  f  ROM  I  TO  120  SECONDS 

EATURES:  —  Compensated  for  ambient  tempera* 
ture  changes  from  — to  1 10*  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 


SPST  Normally  Closed. 
PROBLEM?  Send  for  "Special  Problem  Sheet" 


y  Ibl  voLTACcorm  «wm4  ammbiti  Axnp0Tii6 

regulators 

plest,  lightest, 

cheapest,  and  most  comi^ct  method  of  obtain^ 
ourrent  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity., 

Write  for  4-poge  Illustrated  Bulletin. 


MMPERITf  CO  . Inc..  561  Broodwoy,  New  York  17  ,N.Y. 

In  Canada  Atlas  f^adio  Carp  .  Ltd  ,  560  Kinq  St  .  W  Toronto 


CONKAt  INVILOM  .  .  .  •  itMl 

■iM  It  ratiMS.  ray  ...MiMy  wS.  •<  Vi  la. 
thkk  typ.  44S  diraiM  Iran.  IS  la.  Slaaiatar. 

nVi  la.  Saaa. 


SKTANOUUUI  INVnOM  ...  a  ipadal  bmm 
araSacMaa  araSatt  aiaSa  far  tba  talavWaa 

laSartry  af  H  *i><k  lypa  410  cliraaia  Iraa. 
24  la.  wMa.  IS  la.  Mab.  0  T 


COOONA  SHIIIO  ...  mm  alaariaaai 
caaiMalaa  li.ail.aliarical  aaO  •pharkaf  faran. 
Ma4a  ^  2SO  alaatlaaai,  V4  la.  Oywall 

laaaHi  24  la. 


•  Immediate  cost  reduction  is  today's 
most  urgent  demand  —  requiring  more 
alert  thinking  in  the  designing  of  parts 
and  more  ingenious  tooling  methods. 
Progressive  new  Spincraft  techniques 
may  help  simplify  your  production  prob¬ 
lems,  just  as  they  have  helped  other 
large  and  small  manufacturers. 

Some  examples  of  this  advanced  en¬ 
gineering  are  shown  here.  It  will  pay 
you  to  study  them  .  .  .  and  ask  yourself 
if  you  can  use  this  pioneer  company's 
versatile  ability  to  help  solve  your  elec¬ 
tronic  problems.  You'll  find  the  Spincraft 
Data  Book  a  good  source  for  ideas. 
Write  for  your  copy— without  obligation. 


Inc. 

4143  W.  State  St.  Milwaukee  8,  Wis. 

Heretofore  known  o« 

Milwaukee  Metal  Spmninq  Co 
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Whenever  DC  power  is  required  at  other  than  the  supply 
voltage,  Bendix*  Specialized  Dynamotors  function  as  DC 
transformers.  They  can  be  wound  for  any  input  or  output 
voltage  between  5  and  1200  volts,  and  they  can  deliver 
power  up  to  500  watts.  Multiple  outputs  can  be  supplied  to 
correspond  with  several  secondaries  on  transformers,  and 
their  output  voltages  can  be  regulated  within  close  limits 
regardless  of  input  voltage  or  load  variations.  Bendix 
Specialized  Dynamotors  are  tailored  to  the  exact  require¬ 
ments  of  each  application  by  the  design  of  the  windings  used 
in  standardized  frames.  This  reduces  the  cost,  size  and 
weight  to  an  absolute  minimum,  consistent  with  the  oper¬ 
ational  requirements.  Compliance  with  Government  speci¬ 
fications  is  assured  by  the  choice  and  treatment  of  materials 
'and  the  basic  design.  A  complete  deicriptum  of  your  require¬ 
ments  will  enable  our  engineers  to  make  concrete  recommenda¬ 
tions  . . .  All  orders  are  filled  promptly  and  at  moderate  cost, 

•m.  ■, «,  KT.  «r.  — . 


ELECnONICS  — Fcbraory,  J95I 


TUBES  AT  WORK 


(contimitd) 


C.T.C.  can  get  you  "out  from  under!" 

Long  experience  with  the  ever-increasing,  constantly  changing  govern¬ 
ment  specifications  for  electronic  components  has  gained  C.T.C.  nation¬ 
wide  acceptance  as  a  supplier  to  manufacturers  handling  U.  S.  contracts 
—  especially  for  the  armed  forces. 

With  complete,  up-to-date  facilities  for  manufacturing  electronic  com¬ 
ponents  in  production  quantities,  C.T.C.  meets  the  most  exacting  gov¬ 
ernment  standards  for  materials,  tolerances,  finishes,  moisture  prevention, 
anti-fungus  treatment  and  similar  requirements  the  government  demands 
in  the  units  you  make. 

Years  of  designing  and  manufacturing  to  government  specifications 
enable  us  to  handle  your  problems  and  save  you  time,  money  and  worry! 
So,  if  “spec”  problems  are  getting  you  down,  why  not  unload  them  on 
recognized  experts? 

bottom  wiring.  Remove  the  screw  and 
you  can  mount  components  directly  to 
the  screw  end.  Or  you  can  adapt 
terminal  to  provide  removable  link 
connections  at  screw  end.  Unit  is  plated 
with  bright  alloy  for  corrosion  resistanct^ 
and  easy  soldering.  Shank  heavily  knurled 
for  secure  mounting.  Comes  in  three  sizes. 
Send  for  more  information. 

SPECIAL  CONSULTING  SERVICE 
To  aid  you  in  securing  exactly  the  right 
components  to  meet  the  requirements  of 
your  designs,  prototypes,  etc.,  C.T.C. 
maintains  a  staff  of  thoroughly  expe¬ 
rienced  component  engineers.  These  ex¬ 
perts  will  work  closely  with  you  for  the 
most  economical  and  satisfactory  results 
—  and  where  standard  parts  are  not  suit¬ 
able  will  desi^  special  units.  This  service 
is  cUtcays  available  to  you  —  icithout  cost/ 


H«r«'s  What  C.T.C.  Can  Furnish: 


Hava  You  Saen  This  C.T.C. 
Combination  Torminal? 

[7^  With  a  screw  on  top  and  a  termi¬ 
nal  lug  on  the  bottom,  this  com¬ 
bination  simplifies  top  and 


CAMUIDOl  THUMIONIC  COtPOIATION 

437  Concord  Av*.,  Combndg*  36,  Mau. 

Pl«a>«  SGnd 

r~|  Mor«  information  on  how  CT.C  con  lighton  my  *'spoc**  toad. 
Q  A4or«  information  on  CT.C't  oooporativ*  onginMring  torvico. 
Mor«  information  on  th«  foHowing  CT.C  prodwcHt 


Nam* 
iWi 

Stroot . 

City . Zona . Stata. 


.Position. 


custom  or  standard  tho  guaranteed  components 


J 


ChosiU  and  com  ior  th*  dsviation  tnt 
devic* 


deviation  mea.surements  due  to 
modulation  very  simple,  but  this 
solves  only  half  the  problem.  If 
tone  is  used  in  making  deviation 
tests  the  measurements  are  quite 
consistent,  but  with  voice  it  is  diffi¬ 
cult  to  get  the  same  results  twice 
even  with  the  same  voice  used  to 
make  all  tests. 

Preliminary  tests  with  new  type 
deviation  meters  prove  that  there 
are  wide  differences  in  the  amount 
of  deviation  caused  by  various  op¬ 
erators’  voices  even  when  compres¬ 
sion  or  modulation  limiters  are 
u.sed. 

Older  sets  are  usually  not  pro¬ 
vided  with  any  adjustments  what¬ 
ever  and  parts  must  be  replaced  in 
order  to  standardize  the  circuit. 
New  sets  with  compression  and  lim¬ 
iter  circuits  provide  some  adjust¬ 
ment,  but  these  circuits  do  not 
operate  the  same  on  tone  as  they  do 
with  voice.  The  amount  of  compres¬ 
sion  produced  with  tone  differs  just 
as  deviation  produced  by  tone  dif¬ 
fers  from  that  produced  by  voice. 

If  average  .settings  on  a  given 
piece  of  equipment  are  used,  and 
the  equipment  has  no  limiter  or 
compression  circuits,  a  fair  sample 
of  voices  will  be  found  to  cause 
deviations  that  vary  up  to  twice  the 
required  deviation.  Adjustments 
are  difficult  to  arrive  at  in  such 
cases  and  some  means  of  standard¬ 
ization  is  e.ssential. 

In  many  early  type  f-m  trans¬ 
mitters  the  adjustments  provided 
to  tune  the  oscillator  circuit  not 
only  cause  considerable  center  fre¬ 
quency  change  but  can  cause  devi¬ 
ation  changes  from  practically  zero 
to  as  much  as  three  times  the  re¬ 
quired  deviation. 

The  device  to  be  described  makes 
it  possible  for  one  man  to  make  ac- 
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FOR  EXTRA  FAST  /  STOPS 


STARTS 


REVERSES 


4^  TYPE  R-24 

process  toutrol  motor'] 


/f  Holtzer- Cabot  Type  R-24  motoio 

are  designed  especially  to  provide  the  rapid  starts,  stops  and 
reverses  required  by  modem,  high-speed  process  control  equip¬ 
ment.  Extremely  low  rotor  inertia,  p/us  high  accelerating  and  . 
decelerating  torques,  provide  extremely  quick  response.  Tests 
show  that,  with  the  dynamic  braking  connection,  the  unloaded 
rotor  will  always  stop  within  three-quarters  of  one  revolution!  On 
geared  motors,  of  course,  this  means  that  the  output  shaft  stops 
in  a  very  small  fraction  of  a  revolution. 

These  motors  are  2- phase,  squirrel -cage,  nonsynchronous  in¬ 
duction  type.  For  operation  on  a  single-phase  circuit,  a  capacitor 
is  used  in  series  with  one  phase.  Special  high  impedance  wind¬ 
ings  are  available,  suitable  for  matching  standard  power  tubes. 

Available  speeds,  1300  RPM  (1800  synchronous  speed)  to  ^ 

RPM  (geared),  with  torque  ratings  from  0.5  to  75  oz.  in.  Can 
be  provided  for  odd  voltages  and  frequencies,  with  ball  or  sleeve 
bearings.  These  motors  are  ideal  for  Servo-Mechanisms. 

INVESTIGATE  NOW . . .  Hohzcr-  Caliot  wel- 
comes  inquiries  involving  special  motors 
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HOLTZER-CABOT 

DIVISION  OF  NATIONAL  PNEUMATIC  CO.  INC. 

BOSTON  19,  MASSACHUSETTS 

vs  Manufacturers  of  fine  electrical  apparatus  since  1875o 


J 

I 


a  new 


a  really  high-powered 


Notes 

Hit  Library  comprists 
0  seltctioN  of  books 
colkd  from  looding 
McGrow-Hill  publico* 
tions  in  tbo  radio  fttM. 


Kerr 


range  of 


OF  ENGLAND 


V.  H.  F.  BRIDGES - 

Transformer  Ratio-Arm  principle  covers  15  kc  to  250  me 


Wayne-Kerr  Laboratories  have  recently  developed  a  range 
of  H.F.  and  V.H.F.  Transformer  Ratio-Arm  Bridges  which  ate 
as  stable  in  operatido  as  the  normal  type  of  low  frequency 
bridge.  This  has  beeq  achieved  with  a  design  which  gives  an 
extremely  low  impedance  across  the  bridge  terminals  and 
between  terminals  and  ground.  Consequently,  freedom  fran 
errors  due  to  parasitic  reactances  permits  a  much  greater 
accuracy  of  measuremenL 

Up  to  too  Me  s  balanced  or  unbalanced  measurements 
can  be  made  with  equal  facility. 

^  Demonstrations  in  A'nc  York  by  the  V.S.  Distributors  ;• 

Msreoni  Instruments  Limited,  23-25,  Beaver  Street,  New  York  4. 

T«Irpboor:  HAoover  2«0197. 

WAYNE-KEUR  LABORATORIES  LTD.,  NEW  MALDEN  SURREY  ENGLAND 


a  mi  ALLIED  CATALOG 


free! 

212-Page 

Buying 

Guids^ 


World’s  Largest  Stocks 

ELECTRONIC  SUPPLIES 
for  INDUSTRY  and 
BROADCAST  STATIONS 


Thene  bookn  cover  circuit  pheoomeiuu  tube 
theory,  networks,  measurements,  and  other 
subjects— give  specialised  treatments  of  all 
flelds  of  practical  design  and  application.  They 
are  books  of  recognised  position  In  the  litera¬ 
ture  of  the  field — books  you  will  refer  to  and  be 
referred  to  often.  If  you  are  a  practical 
lesigner.  researcher  or  engineer  In  any  field 
based  on  radio,  you  need  these  books  for  the 
help  they  give  in  hundreds  of  problems 
throughout  the  whole  field  of  radio  engineering. 

5  vohimes,  3872  pages,  2770  iitastratmis 

Eastmans  FUNDAMENTALS  OF 
VACUUM  TUBES  3rd  edition 
Terman’s  RADIO  ENGINEERING  3rd 
edition 

Everitt's  COMMUNICATION  ENGIN¬ 
EERING,  2nd  edition 
Hund  s  HIGH  FREQUENCY  MEASURE¬ 
MENTS 

Henney’s  RADIO  ENGINEERING  HAND 
BOOK,  4th  edition 

SPECIAL  LOW  PRICE  •  EASY  TERMS 

Special  price  under  this  offer  less  than  cost 
of  books  bought  separately.  In  addition,  yon 
have  the  privilege  of  paying  In  easy  Install¬ 
ments  beginning  with  $4.50  In  10  days  after 
receipt  of  booka  snd  16.00  monthly  thereafter. 
Already  these  books  are  recognised  as  standard 
works  that  you  are  bound  to  require  sooner  or 
later.  Take  advantage  of  these  convenient 
terms  to  add  them  to  your  library  now. 

FOR  10  DAYS’  EXAMINATION  SEND  THIS 
j— —""ON  APPROVAL  COUPON'”-"”"^ 

1  M<Gr.w.HIIIBMllC«..lM.,U*W.42.«II..N.T.It  | 

■  Send  me  Radio  Dtslneerlni  library  for  10  days*  ■ 
S  examlnaUnn  on  approval.  Is  10  dan  1  will  md  8 

■  I4..M)  plus  few  cents  postaie,  and  $6  00  monthly  till  j 

•  $.‘14.50  Is  paid,  or  return  hooks  postpaid.  fWe  pav  • 
8  pnetage  on  orders  accompanied  by  remittance  of  8 

2  first  Installment.)  2 

■  Name  .  8 

8  Address  .  • 

•  City  . Zone _ City .  { 

8  Company  .  8 

8  Posltluo . L-2-51  ■ 


ALLIED  RADIO  CORP. 


t33  W.  Jockton  Mvd.,  D«p«.  11-B-1,  Chicago  7,  lllinoi* 


^  MMcially  i.lt.I.C  by  nCI*  tawlalM,  e 

V  Mceraw-HIII  yabilcttiM, 


One  Complete  Dependable  Source 
for  Everything  in  Electronics 

Simplify  your  purchasing— send  your  consolidated 
orders  to  allied — the  single,  complete  source  for 
all  Electronic  Supplies.  Depend  on  allied  for  the 
world's  largest  stocks  of  special  tubes,  parts,  test 
instruments,  audio  equipment,  accessories — com¬ 
plete  quality  lines  of  electronic  supplies.  Our 
expert  Industrial  supply  service  saves  you  time, 
effort  and  money.  Send  today  for  your  FREE 
copy  of  the  1951  allied  Catalog — the  only  com¬ 
plete,  up-to-date  guide  to  Electronic  Supplies  for 
Industrial  and  Broadcast  use. 


SEND  FOR 
FREE  1951 
ALLIED  CATALOG 


We  Specialize  in  Electronic 
Equipment  for  Research, 
Development,  Maintenance 
and  Production  Operations 
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« 

This  tubing  stays 


STRONG  at  105'C 

FLEXIBLE  at-40°€ 


TEMFLEX  105  PLASTIC  TUBING  starts  off  with  exceptionally  high  ten¬ 
sile  and  dielectric  strength — 3000  psi,  1200  vpm.  And  it  keeps  these 
mechanical  and  electrical  properties  to  an  amazing  extent,  even  in 
continuous  service  at  temperatures  as  high  as  105°  C 
Or  let  the  temperature  go  plummeting  down  to  — 40°  C — Temflex  105 
retains  its  flexibility — its  ease  of  give-and-take  under  the  severest 
conditions. 

Subject  Temflex  105  to  baking  temperatures  or  the  action  of  potting 
compounds — immerse  it  in  water — bring  it  into  prolonged  contact 
with  solvents,  oils,  acids,  alkalies.  It  shrugs  off  their  effects  as  easily 
as  it  does  temperature  extremes! 

Yet ...  it  is  low  in  cost,  easy  to  assemble — other  reasons  for  making  it 
your  first  choice  for  insulating  leads  on  transformers,  coils  or  motors 
that  must  work  where  the  going  is  tough. 

Samples  are  yours  for  the  asking — along  with  full  technical  data 
Send  coupon  today. 


Sand  this  convonfont  coupon  now 


Irvington 


VARNISH  A  INSULATOR 


COMPANY 


Irvington  11,  New  Jersey 


Irvington  Varnish  t  Insnlalor  Company 
6  Argyle  Terrare,  Irvington  II,  N.  J. 


I  I  Please  send  me  teeh- 
—  niral  data  on  Tem¬ 
flex  105  tubing. 

Name . . 

Company.. 

Address  . 

City — . 


I  I  I’d  like  a  sample 

_ lortestiaf. 

I.D.  O.D. 

. . Title . 
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curate,  consistent  adjustments  that 
can  be  standardized.  It  consists  of 
a  two-tube  battery-operated  com¬ 
plex  tone  generator  arranged  to 
start  automatically  when  a  micro¬ 
phone  is  inserted  in  a  special 
holder,  see  Fig.  1. 

Insertion  of  the  microphone  de¬ 
presses  a  snap-action  switch  in  the 
filament  circuit  of  the  instant-heat¬ 
ing  tubes.  A  headphone  unit  placed 
just  below  the  holder  supplies  the 
microphone  with  a  complex  tone.  A 
volume  control  is  provided  to  adjust 
the  output  to  a  level  that  will  cause 
a  standard  amount  of  deviation.  A 
jack  is  installed  for  connection  of 
an  external  db  meter  so  that  stand¬ 
ard  output  can  be  maintained.  The 
volume  adjustment  may  be  recessed 


Workshop  directionol  (and  bi-directional)  antennas  are  designed  ex¬ 
pressly  for  point-to-point  communications,  particularly  —  railway,  high¬ 
way  patrol,  public  safety,  police,  utility,  pipe  lines,  forestry,  and  other 
similar  uses.  Their  high  gain  and  sharp  directivity  provide  strong,  clear 
reception  and  long-range  coverage  at  minimum  cost.  Rugged,  heavy- 
gauge  aluminum  elements  and  enameled  steel  supports  guarantee  long, 
dependable  service  with  no  maintenance  expense.  Installation  is  very 
simple,  requiring  only  an  iron  pipe  mast  and  cable.  Ten  different  models 
ore  available,  one  for  each  operating  band. 

GAIN  —  Conservatively  rated  at  7.6  db.  over  a  Vz-wave  dipole;  15.2 
db.  for  system  when  used  in  pairs  —  one  at 
each  end  of  circuit 

RUGGED  CONSTRUCTION  —  Withstands  steady  65  mph 
wind  with  ’/i"  radial  ice;  85-90  mph  without 
ice  with  adequate  safety  factor 

•/i-POWER  ANGLES  —  64°  Horizontal,  68°  Vertical 


FIG.  I — Circuit  oi  the  compiex  tone 
generator 


or  provided  with  a  locking  device. 

The  oscillator-amplifier  circuit 
u.sed  is  not  as  simple  as  it  might  be 
but  is  stable  and  rea.sonably  simple 
to  build.  It  consists  of  a  tickler- 
type  feed-back  o.scillator  and  is  ad¬ 
justed  by  means  of  the  grid-circuit 
constants  to  generate  a  complex 
tone  having  components  over  a  wide 
band  of  frequencies.  In  this  way 
the  human  voice  is  simulated  to 
some  degree  and  a  more  realistic 
measurement  is  provided. 

The  amplifier  stage  is  necessary 
to  isolate  the  transducer  and  vol¬ 
ume-control  circuits  from  the  oscil¬ 
lator.  Simpler  circuits  cause  the 
tone  to  change  when  the  volume  is 
adjusted:  the  resistance  -  coupled 
amplifier  eliminates  this  tendency. 

The  device  shown  was  built  to  be 
used  with  Western  Electric  type-F3 
handsets  or  the  equivalent,  but  the 
circuit  may  be  easily  adapted  to 
most  other  types  of  microphones. 

It  is  important  to  place  the 
microphone  in  a  stable  position  over 
the  reproducer.  This  can  be  further 
insured  by  mounting  a  leaf-actu- 


FRONT-TO-BACK  RATIO  —  20  db.,  measured 


IMPEDANCE  —  52  ohms 


VERTICAL  POLARIZATION  —  Horizontal  on  request 


MOUNTING  —  I'/z”  standard  threaded  pipe 


ENGINEERING  and  CONTRACT  SERVICE.  The 
WORKSHOP  handles  scores  of  special  govern¬ 
ment  and  commercial  antenna  problems  every 
year  from  design  through  production.  If  your 
product  or  service  requires  high-frequency 
antennas  —  research,  design,  or  production  — 
get  in  touch  with  the  WORKSHOP.  Write, 
or  phone  Needham  3-0005.  No  obligation. 


The  WORKSHOP  ASSOCIATES,  Inc. 

Specialists  in  High  Frequency  Antennas 

13$  Crttctnl  R*«4,  Nttdhem  Htighls  94,  MatteclivMlI* 
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meeo  a  «««  fon  youn 

urn  TV  CONVERTER  DESIGN  ,J 


SPECIFY  GENERAL  ELECTRIC 
1M7Z  UHF  GERMANIUM  DIODES 


DANNY 

DIODE 


Designed  specifically  for  the 
TV  market  and  performance 
tested  for  a  full  year,  this 
low  noise,  high  stability 
diode  is  now  available  in 
production  quantities  at 
new  low  prices. 

CHARACTERISTICS:  Low  noise 
factor  .  .  .  improved  burn-out 
resistance  .  .  .  operation  not 
affeaed  by  overloads  . . .  snap- 
in  design  for  use  with  minia¬ 
ture  clips  to  avoid  inductive 
leads  . . .  input  and  output  im¬ 
pedances  approximately  100- 
500  ohms  ...  no  contact  po¬ 
tential  . . .  welded  whisker  con¬ 
struction. 

New  Plant  Facilities  To  Meet 
Total  Industry  Requirements 
—A  complete  new  G-E  plant 
devoted  exclusively  to  the  man¬ 


ufacture  of  diodes  is  now  in 
operation  near  Syracuse,  New 
York.  These  facilities  enable 
us  to  handle  the  total  industry 
requirements 
for  UHF  televi¬ 
sion  mixer  crys¬ 
tals.  General 
Electric  appli¬ 
cation  engineers 
are  at  your  serv¬ 
ice  to  help  your 
designers  inter¬ 
pret  the  charac¬ 
teristics  of  this 
crystal  to  your 
circuit’s  advantage.  For  full  in¬ 
formation,  call  the  G-E  elec¬ 
tronics  office  nearest  you  or 
write  for  Bulletin  X57-015A: 
General  Electric  Company,  Sec¬ 
tion  411,  Electronics  Park,  Syra¬ 
cuse,  New  York. 


OVER  3000  COPIES  SOLO  ALREAOVt  OET  YOURS  NOW! 

Now  In  3rd  Printing  I  Horn  am  9S  pogot  of 
facts  on  choroctoristjcs,  advontogos,  and  cir¬ 
cuitry  of  diodos.  Oiorts,  curvot,  diagrams, 
typical  applications.  LoallMrotto  bound,  looso- 
loaf  stylo.  Supplomontary  shoots  fumWiod 
froo  os  publishod.  Worth  many  timos  its 
modost  prico  of  $1.33.  Sond  chock  or  monoy 
ordor  toi  Conorol  Ciocfrrc  Company,  Soction 
421,  ffoctronict  Pork,  Syracuso,  Now  York. 


NEW 

DIODE 

HANDBOOK 


foa  ctm co7^6s&7ioe 


SPECIFICATIONS 
UHF  TYPE  1N72  (Fanii^  D>ii|iwtiJ  6-7) 
Sp^ciflcotiont  09  25**  C: 

DD«ign  fr»qvDcy . 500  m 

UmM  fr«qv«ncy  rong« . DC  lo  Ov*r  1,000  iNR 

Hoif  Hgur* . 14  to  19  db^ 

*M«a6vromonts  mod*  with  Mootvromgfitt  Cor|h 
AAodol  84  Signal  Gonarator,  R.CA.  Modal  A  Con* 
vortorwHh  0.7 mo  roctHlod  local  otdHotor  oNTont  ond 
G-E  Modal  814  talavhion  rocoivor  wMi  tolavision 
channal  3  vtad  ot  IF  fragvoncy  with  noba  bond  width 
of  3.5  me  Noisa  8gvra  b  maaiiirad  by  noting  signal 
raqvirad  to  dovbla  taro  signol  noba  powor  output 
of  convoftar.  Similar  maasvramonts  moda  on  ovorogo 
1N218  diodos  indkatad  noba  8gura  of  16  db. 

Moximum  RoNngt: 

Avoroga  roctHlad  currant . 35  mo  moju 

Faok  roctHlad  currant . 75  mo  mot. 

Tamparofura  rongo . -»50  to  +  75^C 

. .  •  Oth8r  ApplicoHofit,  Too 
For  otampla,  os  hormonk  gonorators  to  provido  locol 
osdNotor  infoctlon  from  tho  low  froquoncy  locol  osdi- 
lotor  •  •  o  As  dotoctors  in  high  froquoncy  8F  voltoga 
moosuramants  o  o  o  ond  in  low  froquoncy  circuits  whoro 
o  low  impodonco  crystol  b  noodod. 


GENERALB  ELECTRIC 
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Lmngtht  from  ’/*'  fo  30* 

Insido  Porimotors,  .450'  to  25* 

PARAMOUNT  Paper  Tubes  facilitate  coil  wind¬ 
ing — insure  coil  accuracy  and  stability.  Proved 
by  use,  they  have  become  standard  with  leading 
manufacturers  of  electrical,  radio  and  electronic 
products.  Here  you  are  sure  to  obtain  the  exact 
size  and  shape  you  need  for  coil  forms  and  other 
uses  . . .  from  stock  arbors,  or  specially  engi¬ 
neered  to  your  specifications.  Hi-Dielectric.  Hi- 
Strength.  Kraft,  Fish  Paper,  Red  Rope,  or  any 
combination,  wound  on  automatic  machines. 
Tolerances  plus  or  minus  .002'  •  Also  Shellac 
Bonded  Kraft  Paper  Tubes  for  absolute  mois¬ 
ture  resistance. 


PARAMOUNT  PAPER  TUBE  CORP. 

616  LAFAYETTE  ST.,  FORT  WAYNE,  IND. 

Manufacturers  of  Paper  Tubing  for  the  Electrical  Industry 


TRANSFORMERS 

for  every 

electronic  application 


knurled  heads 
don’t  slip,  either 

That’s  why  UNBRAKOs  are  so 
easy  to  start  in  tapped  holes, 
even  with  slippery  fingers. 
And  it's  surprising  how  far 
you  can  screw  them  in  by 
hand  before  you  need  a 
wrench.  Think  of  the  ossembly 
time  this  could  save! 

WRITE  FOR  LITERATURE  TODAY. 


Knurling  of  Socket  Screws  origi- 
noted  with  "Unbrobo’*  in  1934. 


STANDARD  PRESSED  STEEL  CO. 


raOKRTY 


21* 


174 


I 

141 


J 

472 


419 


■■niol  iMrimabHItv 
at  Iok/m* 


Moilmwm  yrmaoMllty 


1030 


1710 


3300 


4300 


1010 


SotvrattM  flwi 


Goiks 


3100 


3800 


3200 


3400 


1540 


2900 


RmMvoI  moffittltin 


Gouss 


2700 


1320 


1950 


1050 


1470 


1M0 


CMfdv*  Imm 


Otrsttd 


T*in|Mrotvr«  c»«fflcit«t 
•f  Initial  pnrmnoWllty 


%/*c 


Corlt  ^nt 


Vnlwinn  rttltfhrlty 


Ohm-on 


1x10’ 


2x10« 


2x1(P 


3x10^ 


4x10> 


1.5x10* 


1x10* 


2x10* 


Ion  lacton 
at  1  ok/im 
at  S  oic/m* 
at  10  ok/im 


.00018 

.0011 


.00007 

.0008 


.00005 

.0012 


.00008 

.002 


.00008 

.00075 

.0017 


.00030 

.00155 

.00275 


.0003 

.005 


.000055 


.0004 

.0005 
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TUBES  AT  WORK 
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OSINEE 

tA(c/te  tAix/n 


In  the  field  of  electronics  and  the  electrical 
goods  industry,  MOSINEE  stands  for  paper -base 
processing  ntaterials  with  scientifically 
controlled  chemical  and  physical  properties,  high 
quality  standards  and  dependable  uniformity . . . 
with  good  dielectric  strength,  high  tensile  or  tear 
strength;  proper  softness  or  stiffness; 
crep>ed  with  controlled  stretch  or  flexibility,  specified 
pH  for  maximum-minimum  acidity  or 
alkalinity:  accurate  caliper,  density,  liquid  repellency 
or  absorbency  ...  or  other  technical 
characteristics  vital  to  your  quality  standards  and 
production  requirements. 


ated  switch  so  that  the  tubes  will 
'  not  be  lighted  unless  the  micro¬ 
phone  is  properly  placed. 

I  The  reproducer  is  mounted  inside 
I  the  metal  case  just  under  the 
i  microphone  holder  and  a  hole  is  cut 
'  in  the  box  to  release  the  sound. 

A  gimmick  may  be  fastened  to 
!  the  box  by  means  of  a  short  chain 
to  hold  the  pushbutton  down. 

:  The  oscillator  transformer  may 

■  be  any  low  or  medium-grade  trans- 
;  former  having  a  turns  ratio  of  two 
i  or  three  to  one.  Low-grade  units 
usually  oscillate  better.  It  is  not 
;  possible  to  specify  the  exact  size  of 
i  the  other  grid  circuit  components 
,  because  they  will  be  dependent  on 
the  transformer  used. 

The  output  transformer  matche.s 
I  the  output  pentode  to  a  pad  in  the 
I  500-ohm  range  so  that  standard  db 
meters  can  be  u.sed  without  a  cor¬ 
rection  factor.  The  pad  reduces  the 
'  level  and  matches  the  50-ohm  ear¬ 
piece. 

Standard  portable  batteries  fit 
'  within  the  case  and  since  the  device 
operates  only  when  the  microphone 
is  inserted  in  the  holder,  battery 
life  is  long. 

In  deciding  upon  grid-circuit 
j  values,  it  may  be  helpful  to  view 
the  waveform  on  an  oscilloscope 
,  while  listening  to  the  reproducer. 

I  A  pleasing  tone  of  apparent  med- 
ium  frequency  seems  desirable, 

I  one  that  looks  quite  complex  but 
'  does  not  have  any  one  predominat¬ 
ing  component.  Strong  high  fre- 
'  quency  or  supersonic  components 
;  are  undesirable  and  very  low  fre- 
'  quencies  are  unnecessary. 

By  comparing  the  deviation  pro¬ 
duced  by  this  device  with  a  number 
,  of  average  voices  that  produce  sat- 
I  isfactory  deviation,  a  standard  set- 
I  ting  can  be  reached.  If  compression 
and  limiting  are  employed  the  re¬ 
sult  should  be  a  satisfactory  and 
uniform  deviation  for  all  units. 


MOSINEE  PAPER  MILLS  COMPANY  •  MOSINEE,  WIS. 


Antenna  Installation  for 
Stratovision  Airplanes 

In  broadcasting  or  rebroadcasting 
radio  or  tv  programs  from  an  air¬ 
plane,  the  transmitting  antenna 
must  be  spaced  well  away  from 
major  structural  parts  of  the  plane 
to  avoid  distortion  of  the  field  pat¬ 
tern  and  to  prevent  or  minimize 


MOST  CHINESE  COPIED  TUNER 


the  Tankn 
Tuner/ 


R  Electrical  engineers  tell  us  that' 
^common  expression  within  the  In 
oustry.  It  has  something  of  that  sam< 
meaning  as  "Imitation  is  the  greatei 
form  of  flattery." 


ivic. 

The  SARKES  TARZIAN 
stations  in  Bloomington 

1 

TUNER  DIVISION, 

537  South  Walnut  Street  •  Bloomington,  Indiana 

WTTSWTTV 

SOOO  Watts  Channel  10 
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The  Accepted  Standard 

He/co 

STRAIN  RELIEF 
BUSHINGS 


Save  rime — reduce  costs — increase 
product  life.  Securely  anchor  wires 
to  chassis  without  injury.  Heycos 
absorb  push,  puli  and  torque.  Eleven 
sizes  clock  wire  to  S-10/3  cable. 

Specification  Sheet  on  Request 

H  E  Y  M  A  N 
MANUFACTURING  CO. 

KENILWORTH  3,  N.  J. 


HErCO  ELIMINATES  STRAIN  ON  TERMINALS! 

E  I  S  L  E  R 

TetoijieHTufie'  ipf  ■  * 

MACHINERY  I'f  '  h',  :  .  ! 

^:i  It 


I 


EISIER 


751 


ENGINEERING  CO.,  inc 

SOUTH  13»h  ST.  •  NEWARK  3,  NEW  JERSEY 


iJiAU 


NATIONAL 

*  P  roven 

*  D  ependable 

*  Quality 


ri 


MULTI-BAND 
TANK  ASSEMBLY 

A  completely  redesigned  version  of 
the  popular,  unique,  low-power  multi¬ 
band  tank  which  tunes  all  bands  from 
80  through  10  meters  with  a  180° 
rotation  of  the  shaft  and  without 
changing  coils.  This  version  features 
improved  mechanicol  construction 
and  an  electrostatic  shield  to  aid  in 
the  elimination  of  harmonics.  Choice 
of  impedances  assures  uniform  load¬ 
ing  over  entire  range.  (See  article  in 
December,  1950  issue  of  QST,  p.  77) 
$12.90  net. 

EXPORT  DIV.,  Dept.  E-251 


<$> 


0 


ii.TfyiWTgrsii^i^ 


Single  PhoM  Bridge  Comparison 
with  oniy  Ono  Coll  in  Parailol* 


26  VOLTS/CiLl  AC 

(20  VOLTS  DC) _ 


W^tiiujhouse  33  volts/ceu  ac 

^  (24  VOLTS  DC) 


SAVE  THE  DIFFERENCE 

with  Retfox  Selenium  ReMRen 


An  exclusive  Westinghouse  process  of  manu* 
facnire  assures  lowest  rate  of  forward  aging 
and  constant,  uniform  cell  performance. 

Test  the  Reaox  under  your  own  conditions. 
Try  a  sample.  Figure  your  own  savings— in 
space  ...  in  weight ...  in  dollars.  Phone  or 
write  your  local  Westinghouse  ofiBce  for  details. 
Westinghouse  Electric  Corporation,  P.  O. 
Box  868,  Pittsburgh  30,  Pennsylvania,  j.nsai 


The  above  graph  shows,  strikingly,  the  dollars 
and  cents  savings  possible  with  Rectox  Sele¬ 
nium  Rectifiers. 

The  reasons? 

High-voltage  cells— 24-volt  d-c;  33-volt  RMS 
compared  to  conventional  20-volt  d-c;  26-volt 
RMS— mean  fewer  cells  per  watt  output.  And 
since  each  plate  sunds  more  voltage,  smaller, 
lighter  stacks  result. 


In  a  bridge  circstU,  Sotal  savings  are  the 
prodsut  of;  She  cells  saved  in  series  (dne 
to  24  volts  d-c  per  cell)  Sissies  4  (the  nsisnher 
of  arms  in  the  bridge)  Sissies  the  number  of 
cells  in  parallel  in  each  bridge  arm.  For 
example:  A  4-5-3  connection  cut  to  4-4-3 
by  use  of  one  fewer  cell  in  series  per  arm 
meant  I  saved  x  4  x  3  or  12  total  cells  saved. 
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.itk  tk.»  provedB^  performers 

F«r  Mi*m  ytfonmmc*"  ImH  rcquirad  by  th«  FCC, 

b«i«'B  •  combination  will  onoMo  you  to  comply  with  tho 
looct  amount  of  timo  . . .  trouble  . . .  and  money! 


AUDIO  OSCILLATOR 

MODEL  200  . $138 

Provides  a  low  distortion 
source  of  audio  frequencies  be¬ 
tween  30  and  30,000  cycles. 
Self-contained  power  supply. 
Calibration  accuracy  ±  3  %  of 
scale  reading.  Stability  1  %  or 
better.  Frequency  output  flat 
within  1  db,  30  to  15,000  cycles. 

DISTORTION  METER 

MODEL  400  . $168 

For  fundamentals  from  30  to 
15,000  cycles  measuring  har¬ 
monics  to  45,000  cycles;  as  a 
volt  and  db  meter  from  30  to 
45,000  cycles.  Min.  input  for 
noise  and  distortion  measure¬ 
ments  .3  volts.  Calibration; 
distortion  measurements  ±  5 
db,  voltage  measurements 
±5%  of  full  scale  at  1000 
cycles. 

LINEAR  DETECTOR 

MODEL  404  . $85 

Provides  combined  RF  detect¬ 
or  and  bridging  transformed 
unit  for  use  with  any  distor¬ 
tion  meter.  RF  operating 
range;  400  kc  to  30  me.  Single 
ended  input  impedance;  10,000 
ohms.  Bridging  impedance 
6000  ohms  with  1  db  insertion 
loss.  Frequency  is  flat  from  20 
to  50,000  cycles. 


SINE  WAVE  CLIPPER 

MODEL  250  . $10 

Speeds  accurate  analysis  of 
audio  circuits  by  providing  a 
test  signal  for  examining  tran¬ 
sient  and  frequency  response 
...  at  a  fraction  of  the  cost  of 
a  square  wave  generator.  De- 
,  signed  to  be  driven  by  an 
audio  oscillator. 


SEE  YOUR  DEALER  OR  WRITE  TODAY 
FOR  COVERING  LITERATURE,  DEPT.  EL-21. 


BARKER  A  WILLIAMSON,  Inc. 


287  PaiHMd  Avanu* 


Uppor  Darby,  Pwiaa. 


TUtES  AT  WORK  (continutil) 


Ths  new  StratovUion  antenna  in  verti¬ 
cal  operatinq  condition  (above)  and 
horizontoi  poiition  (below)  ior  iondinqs. 
takeofie  and  when  plane  is  on  the 
qiound 


objectionable  interference  effects. 

I  An  antenna  installation  designed 
by  Carroll  H.  Matson  of  The  Glenn 
L.  Martin  Co.  and  recently  patented 
possesses  many  advantages  over  in¬ 
stallations  previously  developed. 

The  new  installation  provides  a 
I  mast  which  wi'l  support  an  antenna 
below  the  airplane  and  at  a  point 
widely  spaced  from  the  wings  and 
motors  of  the  plane  without  inter¬ 
fering  with  landing.  The  mast  is 
mounted  for  rotation  so  that  it 
may  be  swung  from  a  vertical  oper¬ 
ating  position  extending  below  the 
airplane  to  a  horizontal  landing 
position. 

The  rotating  antenna  mast  has 
control  surfaces  which  are  deflect¬ 
able  to  set  up  a  turning  couple  for 
rotating  the  mast  while  the  air¬ 
plane  is  in  flight. 


Single-Input  Attenuators 
With  Multiple  Outputs 

By  Carl  W.  Ulrich 

Chief  Engineer 

Radio  Stations  WAAF,  WAAF-FM 
Chicago,  Illinois 

The  following  method  is  a  simple 
means  of  designing  a  network  for 
feeding  one  or  more  outputs  from 
a  single  source,  see  Fig.  1.  The  in¬ 
put  and  output  branches  all  present 
equal  impedances  and  any  of  the 
terminations  can  be  used  for  either 
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^  Send  for  Cotalog  700, 

Stokes  Microvoc  Pumps  ^ 
for  High  yocuum  ,  ndw  ^  stondord, 
reference  work  on  High  Vacuum, 
containing  charts,  graphs,  diagrams, 
schematics,  typicol  problems, 
tables,  formulas,  canstants, 
k  conversian  i 

factors  ,^1 


Modem  design  of  Stokes  vacuum 
equipment  develops  from  the  continuing  contact 
of  Stokes  Engineers  with  prcxessors  in  many  fields. 

Stokes  Microvac  Pumps  —  basic  to  vacuum  processing 
— are  designed  for  the  broadest  requirements  of  industry. 

They  have  high  volumetric  and  mechanical  efficiency  . . . 

capacities  of  15  to  500  cfm . . .  ab- 
solute  pressures  to  10  microns.  Power 
consumption  is  low.  Compact  design 

^^IHlljiyBljljjjjjllll  with  top-mounted  motor  requires  minimum  floor  space. 

R  There  are  but  four  moving  parts  including  the  high  speed,  full-opening 
exhaust  valve  of  corrosion-resistant  Teflon.  Lubrication  is  completely 
automatic,  without  packing,  stuffing-boxes  or  grease  fittings. 

Wear  is  kept  to  a  minimum,  and  long  trouble-free  service  assured. 
Parts  are  precision-finished,  standard  and  interchangeable. 

Stokes  is  the  only  manufacturer  of  equipment  for  complete  vacuum 
systems,  including  Microvac  mechanical  pumps,  oil  diffusion 
pumps,  McLeod  Gages  and  Vacuum  Valves. 

[msult  with  Stokes  on  the  application  of  vacuum  to  rotary  exhaust 
lines,  house  vacuum 
ms, vacuum  impreg- 
\  nation,  vacuum  furnaces, 

\  vacuum  metallizing,  and 

^  other  applications  ^ 

^  I  which  vacuum  deserves  ' 
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Central  Stamping  and  Mfg.  Co.,  (Dept.  3)  Polo,  III. 


sc  ALES  •  W  E  I  G  H  T  R  E  C  O  R  D  E  R  S  ■  H  I  -  S  P  E  E  D  COUNTERS 

STREETER  -  AMET  COMPAN 

4101  N  RAVENSWOOD  AVE.,  CHICAGO  13  ILL 


WATERMAN  PRODUCTS 


As  specialized  builders  in  metal  cases,  we 
stand  ready  to  solve  your  cabinet  or  carrying  case  problem. 

Central's  Engineering  Department  will 
work  direct  with  your  designing  engineer  and  handmade 
samples  are  submitted  for  your  approval. 

Whathar  interestad  in  canying  casas,  lapair  kits,  cabinats,  or  chaats, 

.  writa,  wira  or  call  diract  —  includa  blua  prints  with  writtan  inquirias- 

r  SERVING  LEADING  NAMES  IN  INDUSTRY-  -1 
L  Expariancad  in  meeting  rigid  military  speeiticotiont  J 


TIME  AND  NUMBERS 

Do  you  naad  a  parmanant  racoid  oi  tima  ond  numbara,  that  opply  to  your  lab- 
oratory  or  prodnction  work?  Slraotar-Amet  has  tha  instrumant  which  will 
occnrataly  and  spaadily  racord  aithar  numhars  or  ttma  or  both  ot  tha  soma 
tima  on  popor  tapa  tor  aosy  raadahUlty. 

Tha  counter  oparatas  by  ony  means  copobla  oi  supplying  a  switch  closure  or 
cm  alactrical  impulse.  Counts  may  ha  indexed  hy  tima  or  numhar  printed  along- 
sido  tha  counL  Po,  high  spaed  counting  oi  a  pradatarminad  number 

oi  articles,  Sireatar-Amat  Pradatarminad  Counters 

■  automatically  count  than  shut  oii  or  control 
ossodotad  machinery  when  tha  pradatarmbiad  num¬ 
ber  is  reached.  An  outstomding  thnasarar  whan 
packing  a  giaan  number  oi  orticlas  in  a  carton, 
maosuring  lengths  oi  wira  or  shaats  in  a  bundla. 
Tall  os  your  speciiic  counting  problem.  Wa  know 
we  can  help  you  economically. 

Wrllo  lor  iUnstratod  circnlor 

2$  ^pOUNOfD^b 


PHIIADILPHIA  25,  PA. 

CAME  ADDRESS,  POKET5COR 


S-IO-B  GENERAL  POCKETSCOPE 
S-11 -A  INDUSTRIAL  POCKETSCOPE 
S-f4-B  WIDE-BAND  POCKETSCOPE 
S-1S-A  TWIN  TUBE  POCKETSCOPE 
S-21-A  LINEAR  TIME  BASE 


Aha  RAKSCOPES,  LINEAR  ' 
AMPLIFIERS,  RAYONIC«  TUBES 
sad  albar  agalpmant 
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CAPACITY  CMANOf 


mm 


BiSSBSSSII 


NOW««*o  Really  Stable 
Condenser  for  Coupling  and 
Filter  Network  By-passing 


RMC  Type  D  "Stable  Capadty’ 

Dl sc APS 


Specify  RMC  Type  D  DISCAPS  when  a  more, 
stable  capacity  is  required  for  coupline  and  by*^ 
passing  in  filter  networks.  The  actiuf  capaci^^ 
between  -|-75®F  and  -1-185“F  is  +1%  at  75*F/ 
-4%  at  130®F  and  ±0%  at  185®F.  j 

These  new  Type  D  DISCAPS,  available  in  a' 
capacity  range  between  220  MMF  and  1000  MMFi 
with  a  tolerance  of  ±20%  at  25*C  offer  the 
advantage  of  low  self  inductance,  small  size 
and  low  cost. 


POWEt  FACTOa . 1.5%  at  1KC 

WORKING  VOLTAGE . 600  V.D.C. 

TEST  VOLTAGE . H00  V.D.C. 

INSULATION . Ourti  Phanelic-Vacinim  Woxad 

RESISTANCE . Initial  5000  Mogohmt 

Altar  Humidity  1 000  Mu9olim« 

LEADS . #22  Hnnod  coppor  1.026  DIA.I 

•ODY  SIZE. . .  .220  MMF  to  330  MMF  1  /4'  DIA. 

330  MMF  to  too  MMF  5/16'  DIA. 
•00  MMF  to  1000  MMF  1/2'  DIA. 
CAPACITY  TOLERANCE . ±20%  at  2S*C. 


Every  DI5CAPis100%  Tested  for  Capacity , 
Leakage  Resistance  and  Bretdedown 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  1708  Belmont  Ave.,  Chicago  13,  III. 
.J.PACTORIIS  AT  CHICAGO,  ILL.  AND  ATTICA,  IND. 
Two  RMC  Hants  Dmvotad  Ixelusivaly  to  Ceramic  Conefensera 
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Thp  MRB-3  miniature  dynomic  receiver  ond  microphone  has 
excellent  wide-range  frequency  response  characteristics,  main¬ 
tained  flat  by  the^  Patented  Permoflux  acoustical  damping 
method.  Utilizes  a  self-formed  voice  coil.  Sensitivity —  1 1  5  db 
in  6  cc  coupler  with  1  m  w  input.  Overall  diameter  1  — 
height  ’Vu "•  Can  be  supplied  with  miniature  input  ar  output 
tronsformers  in  any  impedance 

T1  and  T2  Tronsformers  and  Chokes  -- These  sub¬ 
miniature  units  provide  power  efficiency  from  80-90%  with 
high  volfoge  breakdown  chor acteristics  and  extremely  low 
susceptibility  to  electrolytic  deterioration  Frequency  response 
IS  2  db  from  100  to  8000^  Impedances  up  to  200,000 
ohms  and  windings  with  inductive  reactances  up  to  one 


Mode/  MRS  3 


Model  Tl 


•gohm  Ideol  for 
its  and  headsets 


Mode/  T2 


ROYAL 
EIGHT  " 

Compores 
with  ony 
12"  speaker 


This  overage 
ry  response  cc 
Permoflux  8T- 
that  it  compor 
finest  speakei 


:i  cuRv( 


rEKMOftUX  8Te- 


“SOUND  IN  DESIGN 

PERMOFLUX  CORPORATION 

4900  W.  GRAND  AVI  .  CHICAGO  39.  ILL.  •  236  S  VIRDUGO  RD  GlINDAll  5.  CALIF 


(continued) 


TUBES  AT  WORK 


FIG.  1 — Attenuator  network  for  feed¬ 
ing  one  or  more  output!  from  o  lingle 
source 


an  input  or  an  output.  Thu.s  a  net¬ 
work  designed  to  feed  three  outputs 
from  one  input  can  also  be  used  to 
feed  two  inputs  to  two  outputs  or 
three  inputs  to  one  output. 

The  insertion  loss  between  any 
two  branches  is  equal  to  that  be¬ 
tween  any  other  two  branches. 
There  is  a  certain  minimum  inser¬ 
tion  loss  dependent  on  the  number 
of  branches.  The  attenuator  can  be 
desijimed  for  any  loss,  equal  to  or 
greater  than  the  minimum  loss. 
This  feature  may  be  of  value  in 
controlling  the  degree  of  isolation 
between  any  two  output  branches. 

Design  Equation 

Since  input  and  output  imped¬ 
ances  are  equal 

E\t  I  db  loss  _ 


staRdard 


Insertion  loss  in  db 


sr*  world  famous  and  quality- rocognizod  products  of 
Pormoflux  Corp.  Sturdy  and  comfortablo,  tkoy  aro  built  to 
withstond  oxcossivo  dtock,  high  humidities  and  a  wido  range 
of  temperotures  without  impairing'‘theif*high  efficiency  and 
dependable  performance.  Patented  acoustical  damping  pro¬ 
vides  a  flat  frequency  response  to  4500^  in  stondord  models 
ond  through  10,000^^  in  Super  High  Fidelity  models.  Unpor- 
ailed  in  performonce  for  broadcost  studio,  oviotion,  lobo- 
ratory,  and  audiometer  work. 


From  which, 


R,(Z^,L 

Z  +  R,+  SR, 


V  z  +  «.  / 

this  reduces  to, 

Ri  (Z  -I-  Ri)  ^  RiiBZ  -  Z  -  R,-  SRi) 
substituting  for  R,  the  value  ob¬ 
tained  in  Eq.  1 


(Continued  on  p  201) 
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you  specify  the  properties... in  (jMtUCOt^ 


High  Dielectric  Strength 
Low  Power  Factor 
Heat  Resistance 
low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
light  Weight 
Tensile  Strength 
Resistance  to  Abrasion 


Essential  cliaractcristics  are  “huilt-into”  I.amicoio  to 
meet  the  needs  of  your  a|)|tli(ation— meclianiral,  struc¬ 
tural  anil/or  insulating.  Iteeause  Lamicou)— a  tlienno- 
settinjr  plastic  laminate  —  is  made  with  fillers  such  as 
glass,  nylon,  fabric,  paper,  etc.  with  a  variety  of  resins, 
many  combinations  of  pro|HTties  are  |M)ssible. 

L.\.Mu;om  is  used  lor  tulK-  senket  sup|)orts.  coil  forms, 
dials,  name-plates,  panels,  antenna  parts  and  many  other 
applications.  For  example,  in  combination  with  syn¬ 
thetic  rubber  it  is  uscxl  for  entl  seals  of  electrolytic  capac¬ 


itors  to  keep  out  moisture  and  provide  a  non-corrosive 
seal. 

Fake  advantage  of  Lamu:oid’s  versatility  to  give  your 
|>roduct  |>eak  efficiency.  I.amicoid  can  be  supplied  in 
standard  sheets,  nxls  and  tubes  or  fabricated  into  parts 
to  your  specification.  We  will  Ixf  glad  to  apply  the 
knowledge  gained  thnmgh  5H  years  of  exjK-rience  in  de- 
velo|>ing  and  pnxlucing  electrical  insulating  materials 
to  your  problem.  .Send  your  blueprint  and  s]>ecilication 
ttxlay  fur  a  prompt  (|Uotation. 


MICA 


COMPANY 


Schenectady  1,  New  York 

Offices  in  Principal  Cities 
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TRANSFORMERS 

^  .  I 


DO  YOU  KNOW? 


-that  a  PILOT  LIGHT 

CAN  IMPROVE  YOUR  PROOUCT 

.  .  .  .  add  attraction  —  safety  — service? 


"CALL  A 

MERIT 

DISTRIBUTOR 

FOR  STOCK  TRANSFORMERS!" 


—what  lamp  to  use 

(Uky  Hinil 

—what  it  will  cost 

THIS  RHAY  BE  THE  ONE 

Designed  for  low  cost  NE-51  Neon  /iLt  < 

•  Built-in  Resistor  e  Patented 

•  U/L  Listed  •  Rugged 
Catalogue  Number  521308  —  997 
for  110  or  220  volts. 

SAMPLES 

for  design  purpose 
NO  CHARGE 

UCWI 

/ft  rr /  'HANDBOOK  OF  PILOT  LIGHTS.” 

Write  us  on  your  design  problems.  I  | 

The  DIAL  LIGHT  COMPANY  of  AMERICA 

Foremost  Manufacturer  of  Pilot  Lights. 


900  BROADWAY,  NEW  YORK  3.  N.  Y.  TELEPHONE  SPRING  7-1300 


Merit  has  been 
making  the  best 
for  over  a  quarter 
of  a  century! 


PECIALTY 

OFFERS 


LAB-BILT  DRY  BATTERIES 
Standard  or  Custom-made 


You  can  rely  on  dependable  fast  serv¬ 
ice  from  MERIT  distributors. 

Merit  top  quality,  standard  transform¬ 
ers  will  improve  your  production,  re¬ 
duce  your  inventory  and  step-up  your 
deliveries. 

Call  your  Merit  distributor  today  or 
write  for  the  new  Merit  catalog 

^nii. 


SPECIALTY  BATTERY  COMPANY 

A  Subsrdiory  of  f/i«  fftfjp-O'Voc  Cmm^mny 

MADISON  10,  WISCONSIN 


MERIT 


tapi-maimd 
TO  HIIP  TOUl 

Mondy  lop*  •art- 

in,  on  «WTM*fil 


p*rff»on*frt  Koo«- 
yp  doto  lor  qoirt 
roforonco.  OtlGI- 
NATtO  It  MtWT. 


TRANSFORMER  C0R>» 

It  NORTH  CLARK  ST.,  CHICAGO  40.  ILL. 
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NORTH  AMERICAN  AVIATION  Chose 

LEDEX  ROTARY  SOLENOIDS 

lor  DePEMDABIUTY! 


Humid  tropics,  sand-laden  desert  skies,  frozen  North  or 
extremely  high  altitudes  .  .  .  the  new  Air  Force  North  American 
F-86A  Sabre  Jet  Fighter  is  prepared  to  defend  our  nation  under  any 
conditions.  Ledex  Rotary  Solenoids  play  an  important  part  in  this 
dependability.  Several  vital  mechanisms  are  remotely  controlled 
and  powered  by  Ledex  Rotary  Solenoids. 

The  same  Ledex  standard  of  dependable  remote  control  and  power 
is  available  for  your  produa.  The  vast  production  applications  of 
Ledex  Rotary  Solenoids  vary  from  the  dependable  snap-action  op¬ 
eration  of  aircraft  mechanisms  to  the  powerful  actuation  of  rugged 
hydraulic  valves  in  heavy  duty  materials  handling  equipment. 


We  supply  to  quantity  users  and  solicit  the  opportunity  to  be  of 
assistance  in  engineering  a  Ledex  Rotary  Solenoid  to  meet  the  re¬ 
quirements  of  your  product. 


Writ*  t*day  for  UDIX  HOTAKY  SOUNOID 
•ASIC  ENGINIERING  DATA 


TUBES  AT  WORK  (CMtiniwd) 

The  condition  for  minimum  pos¬ 
sible  loss  is  realized  when  R,  = 
infinity.  This  condition  is  obtained 
when  the  denominator  of  Eq.  1  =  0. 

Equatintt  the  denominator  to  0 
and  substituting  for  R,  the  value 
obtained  in  Eq.  2 

( AT  +  1) -  (AT  -  1)  Z  -  0 

B-AT-O,  B  =  N 

This  means  that  the  minimum 
possible  loss  is  obtained  when  B  = 
N.  If  B  is  less  than  N,  R,  will  be 
negative  and  not  physically  real¬ 
izable.  If  B  is  greater  than  N,  R, 
will  be  positive  and  have  a  finite 
value.  Therefore  B  may  be  equal 
to,  or  greater  than  N  and  the  mini¬ 
mum  possible  insertion  loss  in  db 
=  20  logio  N 


Pad  Design 


To  design  a  pad  using  this  meth¬ 
od,  determine  the  minimum  inser¬ 
tion  loss  for  the  desired  value  of  N 
output  terminations. 

Suppose  N  =  4,  then  minimum 
j  insertion  loss  in  db  =  20  log,»  4  = 
j  20 (.602)  or  12  db 
I  The  pad  may  now  be  designed  for 
any  value  of  insertion  loss  equal  to 
I  or  greater  than  12  db.  Suppose  a 
loss  of  20  db  is  desired  and  Z  = 
600  ohms. 


Then,  B  =  logio“‘  (  — ‘ 


(-S-) 


10 


fti  = 
and  Rt 


I —  (600)  or  490.9  ohms 

181.8  ohms 


11 

600>  -  490.9* 

5(490.9)  -  3(600)  ' 

For  the  special  case  where  mini¬ 
mum  loss  is  desired  B  —  N  or  4 


3 

and  Ri^  .  -  (600)  or  360  ohms 
o 

^  600*  -  360*  ... 

“  '5  (360)  -  3  (600)”  ”  *“fi“**y 


Thus  it  is  evident  that  for  the 
minimum  loss  condition,  when  B  = 
N,  resistor  iZ.  can  be  eliminated. 

Another  special  case  occurs  when 
N  =  1.  If  B  is  also  1  then  R,  =  0 
and  R,  =  infinity,  and  a  direct  con¬ 
nection  is  indicated  without  a  net¬ 
work. 

For  any  other  value  of  B  greater 
than  1,  R,  can  be  determined  as  be¬ 
fore  by  means  of  Eq.  2. 

Equation  1  reduces  to 


P, 


Z*  -  Z» _ B, 

2  ft,  2  ft,  2 


I  It  is  believed  that  this  method 
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COLLINS 


Se/MA 


m 


KFIMT 


MONUTOI 


HQJN... 


custom  transmitters 


from  prefabricated  assemblies 


SOtA-i 

POWRMIT 
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S06A-1 

ponnin”^ 


You  can  now  get  the  benefit  of  production  line 
economies  in  a  new  Collins  :ieries  430  one  or  two 
kilowatt  communications  transmitter  tailored  for 
your  specific  requirements. 

Completely  constructed  RF,  power  supply,  and 
modulator  components  of  new  design  are  available 
for  integrating  in  different  combinations,  forming 
finished  transmitters  to  fulfill  all  requirements  of 
ground-to-plane,  shore-to-ship  and  point-to-point 
systems.  The  frequency  range  of  these  transmitters 
is  2  to  30  megacycles. 

RF  units  can  lx  supplied  with  or  without  Auto¬ 
tune*  control.  Manual  tuned  RF  units  may  be 
worked  in  multiple  Ho  provide  a  multiplicity  of 
fixed  tuned  instantly  selectable  channels  or  simul¬ 
taneous  transmissions  on  two  or  more  frequencies. 

Among  the  combinations  available  are  the  Type 


43lD  one  kilowatt,  ten  channel  CW-FSK  and 
phone  autotuned  transmitter  illustrated  here.  It  is 
made  by  combining  a  507A-1A  RF  unit,  a  506A-1 
power  unit,  a  508A-1  power  unit,  a  509A-1  modu¬ 
lator  unit,  a  2-bay  cabinet  and  a  1  KW  blower. 

Another  combination,  not  illustrated,  is  the 
Type  434B-1  one  KW,  two  simultaneous-channel 
CW-FSK  only,  manual  tuned  transmitter,  which  is 
made  by  combining  two  507A-1  RF  units,  two 
506A-1  power  units,  a  508A-1  power  unit,  a  2-bay 
cabinet,  and  a  1  KW  blower.  Several  other  combi¬ 
nations  are  available,  one  of  which  is  certain  to 
satisfy  your  exact  needs. 

Final  assembly,  and  testing,  may  be  accomplished 
at  the  Collins  plant  or  at  the  installation  site.  We 
will  be  glad  to  give  you  details  about  the  430  series 
transmitter  to  fulfill  your  own  requirements. 

n 


IN  RADIO  COMMUNICATIONS,  IT'S  .  .  . 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 

11  WMt  47m4  SlTMl,  NIW  YORK  IS  3700  Wait  Oliva  Avaava,  BURBANK 


COiTIOl 

fOWMBIT 
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(continiMd) 


ONE  LITTLE  PART 


Lionel  designed  this  non-turning,  self-fastening 
binding  post  for  making  electrical  connections  to 
model  railroad  equipment,  such  os  cool  loaders. 
A  multi-purpose  fastener  for  a  high  quality 
product,  it  must  be  prefabricated  with  precision, 
speed  and  economy.  Progressive  provides  the 
perfect  facilities  for  specials  such  os  this. 

A  combination  tubular  rivet  and  threaded  post, 
the  connector  eliminates  separate  ports  such  os 
nuts  and  lock-washers,  excludes  expensive  hand 
operations  and  permits  multiple  assembly.  Made 
of  headed  stock,  it  curls  without  cracking. 
Serrations  lock  the  post  to  keep  it  from  turning. 
Tubular  section  holds  the  post  to  its  base  and 
may  be  used  further  to  hold  a  soldering  lug,  etc. 
Drawing  detail  above  shows  the  multiple  func¬ 
tions  performed  by  the  fastener. 

Special  fasteners  are  our  specialty.  IF  IT'S 
SPECIAL,  see  PROGRESSIVE. 


i 


^  .WRITE  fOR  OUR  CATALOG 
IT  MAY  SAVE  YOU  MONEY 


(Met  iffuat/PRO&lESm'Iflecii/i’ 


c 

%  '-■ 

\  \ 

\  ' 

\ 

\  "x 

THE  PROGRESSIVE 

MA!IUF.LCTIIRI\G  (OUPAKY 

50  NORWOOD  ST.,  TORRINGTON,  CONN. 

SALES  OFFICES:  SAN  FRANCISCO.  LOS  ANGELES, 
PORTLAND,  DETROIT,  PHILADELPHIA,  CLEVELAND, 
SEAHLE,  BOSTON,  SYRACUSE,  ST.  LOUIS,  CHICAGO. 


involves  less  computation  for  T  pads 
having  equal  input  and  output  im¬ 
pedances. 

To  convert  to  balanced  attenua- 

p 

tors  simply  use  on  each  side  of 
the  terminations  instead  of  Ri  on 
one  side. 


Wide-Band  Amplifier  for 
Central  Antenna  Installations 

By  J.  B.  Crawley 

Chief  Enffineer 
Station  WTCO 
Campbelleville,  Ky. 

Additional  amplification  is 
needed  in  central  antenna  locations 
I  such  as  display  areas  of  radio  stores 
and  final  test  areas  in  radio-receiver 
production  to  overcome  the  inherent 
high  noise  level  produced  by  street¬ 
car  lines,  neon  signs  and  fluorescent 
>  lighting  systems.  Signal  strength 
of  the  desired  station  may  also  be 
weak  because  of  steel  building 
structures  which  decrease  signal-to- 
noise  ratio. 

i  This  problem  has  been  magnified 
in  recent  years  because  of  the  in- 
j  creased  use  of  built-in  loop  anten- 
i  nas  in  radios.  Connecting  an  out¬ 
side  antenna  might  work  in  some 
cases  but  in  others  would  offer  little 
improvement. 

i  The  circuit  shown  in  Fig.  1  was 
j  designed  to  solve  this  interference 
I  problem.  The  system  consists  of  an 
{  antenna  installed  as  far  away  from 
the  noise  field  as  possible.  It  may 
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with  General  Industries’  Model  250 


\  ThereX^iterally  no  end  to  the  merchandising  possibilities  of  all-purpose 
\  /  recorders  in  which  this  GI  Tape-Disc  Assembly  is  used.  In 

\  /  home  entertainment  units ...  in  straight  recorders  for  professional 

\  /  men  ...  as  an  aid  to  overall  business  efficiency  . .  . 

Y  it  has  excellent  profit  potential. 

I  \  Designed  and  built  to  General  Industries’  customary  high  quality 
\  \  standards,  the  Model  250  incorporates  many  novel, 

\  fool-proof  operating  features.  Its  cost  is  amazingly  low. 

\  \  Write  today  for  a  catalog  sheet  containing  a 

\  \  full  description  of  all  the  recording  and 

\  play- back  features  of  this  popular  new 

•  When  connected  with  sui^bie  a,^h<jer.  tape-disc  recorder  assembly, 

the  Model  2 SO  records  on  diH;^... records 
on  tape  .  .  .  records  from  tapelw^isc  ore 
disc  to  tape  .  . .  plays  back  trath  tapa^and 
discs  . . .  plays  78  R.P.M.  records.  A  coTik^  \ 
plete  service  manual,  included  with  each  \ 

unit,  contains  a  suKgested  ampliher  circuit 
and  complete  amplifier  parts  list. 


Department  B  •  Elyria,  Ohio 
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MICROPHONES  PROVED*  TO  BE  THE 

FINE-QUAUTY'  ECONOMICAL  ANSWER  TO 

MANY  MICROPHONE  PROBLEMS 


^MODEl  510 


Th*  ''HERCULES” — Here  is  a  revolutionary  new 
microphone  that  provides  the  ruggedness,  the 
clear  reproduction,  and  the  high  output  long 
needed  for  public  address,  communications,  re¬ 
cording  at  an  amazingly  low  price !  Can  be  placed 
on  a  desk,  in  the  hand,  or  on  a  stand. 

Modal  510C . Codo;  RUTUF 

Modal  51  OS  (with  switch)  .  .  .  Code:  RUTUS 

Tho  “GREEN  BULLET* — Specially  designed  to  pro¬ 
vide  quality  music  and  speech  reproduction  at 
moderate  cost.  A  streamlined  unit  that  lends  itself 
to  fine-quality,  low-cost  installations  where  dura¬ 
bility  is  an  important  factor.  Features  high  out¬ 
put,  good  response,  high  impedance  without  the 
need  of  a  transformer. 

Code:  RUDAL 


MODEL  505 


Tho  “RANGER" —  Recommended  for  those  appli¬ 
cations  where  long  lines  are  used  and  a  rugged 
hand-held  microphone  is  needed.  Ideal  for  outdoor 
public  address,  mobile  communications,  hams, 
audience  participation  shows,  etc.  Desimed  for 
clear,  crisp  natural-voice  response  of  high  intelli¬ 
gibility.  Has  heevy-duty  switch  for  p.ish-to-talk 
operation. 

Model  505B  (Medium  Impedance) .  Code:  RUDAY 
Model  505C  (High  Impedance)  .  .  Code:  RUDAX 


MODEL  520SU7 


Code:  RUDAN 
Model  520SL-20  <m- 


The  "DISPATCHER”— Complete  dis¬ 
patching  unit.  Designed  to  handle 
the  most  severe  field  requinments 
of  paging  and  dispatching  sys¬ 
tems.  Ideal  for  police,  rail¬ 
road,  taxicab,  airport,  bus, 
truck  and  all  emergency 
communications  work. 

Operates  both  micro¬ 
phone  and  relay  circuits. 

High  output,  high  speech 
intelligibility.  Unit  is 
preassembled. 

»M.  .  .  .  Codo:RUDAF 


MODEL  R5 


CONTROLLED  RELUCTANCE  CARTRIDGE  — 

Available  for  service  installation.  Ideal  for 
replacement  of  crystal  cartridges  in  Shure 
cases  of  Models  707A,  708  and  carbon  car¬ 
tridges  in  the  100  and  ”CB”  series.  Can  also 
be  used  in  most  semi-directional  microphones 
where  space  permits.  Supplied  with  rubber 
mounting  ring. 

Codo:  RUTUC 

liihfrieii  fnvUtd  m  raoMtI. 


Patented  by  Shure  Brothere,  Ine. 


SHURE  BROTHERS,  Inc. 


335  WoM  Horoo  ft.,  Chkogo  10,  M.  •  CoMo  Addrosu  SHURIMICIO 


TUBES  AT  WORK  (coRtiswB) 


be  a  noise-rejecting  doublet  type  or 
preferably  the  straight-wire  type 
because  most  noise  is  horizontally 
polarized  in  contrast  to  the  broad¬ 
cast  signal  which  is  vertically 
polarized. 

Coil  construction  details  for  the 
circuit  are  as  follows:  L,  secondary 
is  made  up  of  255  turns  on  1-in. 
form  in  a  2-in.  winding  space,  the 
primary  is  20  turns  center  tapped; 
L,  and  L,'  are  made  up  of  213  turns 
of  No.  38  enameled  wire  on  a  1-watt 
500,000-ohm  resistor  and  L.  is  made 
up  of  92  turns  on  J-in.  form  in  a 
U-in.  winding  space  with  the  tap 
37  turns  from  ground. 

The  system  has  a  balanced  lead- 
in  and  an  input  transformer  to  the 
amplifier  with  a  Faraday  shield  be¬ 
tween  primary  and  secondary.  The 
amplifier  itself  is  a  two-stage  high- 
gain  broad-band  amplifier  followed 
by  a  cathode-follower  stage. 

Circuit 

Design  of  the  amplifier  section  is 
similar  to  the  front  end  of  many 
broadcast  sets  employing  untuned 
r-f  stages.  A  6AC7  is  used  in  the 
first  stage  to  provide  high  gain. 
The  second  stage  is  a  6SK7  or  simi¬ 
lar  remote-cutoff  type.  Remote 
cutoff  is  necessary  because  the  gain 
control  is  incorporated  in  the  sec¬ 
ond  stage  and  a  sharp-cutoff  tube 
might  show  nonlinearity  with  a  re¬ 
sultant  garbling  of  signals. 

The  amplifier  is  designed  to  cut 
off  slightly  above  the  broadcast 
band.  By  changing  the  values  of 
the  plate  resistors  and  the  peaking 
coils,  shortwave  coverage  may  be 
obtained.  However  the  over-all 
;  gain  of  the  amplifier  would  be  less. 

To  couple  the  amplifier  output  to 
the  loop  antenna  of  the  receiver  or 
receivers  without  a  physical  con¬ 
nection,  a  low-impedance  output 
'  loop  is  used.  This  stage  is  matched 
by  a  6SJ7  operated  as  a  cathode 
,  follower  fed  to  a  single-turn  loop. 

The  output  loop  may  consist  of 
any  reasonable  length  of  wire  run¬ 
ning  under  a  shelf  or  table  near 
the  seta  to  be  operated.  It  acta  as 
the  primary  of  a  coil  which  induc¬ 
tively  couples  the  signal  into  the 
I  secondar>’  or  loop  of  the  receivers. 

Care  must  be  taken  to  prevent  re- 
I  generation  by  keeping  the  input 
I  and  output  wires  of  the  amplifier 
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IlCCTUDMaj 


Sig»al  Ugkta 

C*»l9r  (anbar)  gl«wf  wkM  Elaclreaiax 
it  Opataling 

Uft  (grMfl)  glows  wtiM  towgofotwf  it 
High 

Right  (rod)  glows  whan  laaiparalura  It 
low 


Eleetromax  In 
Simplaat  Form,  for 
On*Off  Control 


Control  Tamparotura  It  Sat  Sy  Turning 
This  Knob 


Tharmohm  datactor  ol 
1000  F  typai  harmaticolly 
taoladi  ruggad 


laodwira  to  Tharmohm 
hot  no  limits  to  langth 


DECORATING 


PROTECT  PRODUCTION  WITH  ELECTROMAX  CONTROL 


PLECTROMAX  CONTROLLERS  give  modern  electronic 
“  regulation  to  thousands  of  im]K)rtant  manufacturing  proc¬ 
esses.  They  exactly  fill  the  bill  for  non-recording  controllers  of 
outstanding  dependability. 

Electromax  has  the  sensitivity,  accuracy  and  dependability 
of  its  big  brother  Speedomax  Recording  Controller.  Likewise, 
it  is  not  affected  by  vibration  or  building  tremors — can  even  be 
mounted  on  tbe  frame  of  a  molding  press.  The  instrument 
needs  almost  no  attention,  because  it  has  only  one  moving  part 
— a  covered,  plug-in  type  relay.  There’s  usually  no  need  to 
Often  its  door  for  months  at  a  time. 

You  can  specify  any  one  of  3  types  of  control  action ; 

1.  On-Off  or  2-position  Control 

2.  Proportioning,  automatic  reset  and  rate  ( D..A.T.)  Control 

3.  Proportioning  and  manual  reset  (P.A.T.)  Control 

For  further  information,  write  our  nearest  office,  or  4979 

Stenton  .Ave.,  Philadel|)hia  44,  Pa. 


OIL 

JsuPPtr 


AIR 

SUPPLY 


Its  VOLTS 


Jrl.  Ad  ND47(1) 


ELECniOMAX  FOR  PROCESS  HEATED  BY  ELECTRICrTy 
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(continued) 


TUBeS  AT  WORK 


from  running  side  by  side.  A  wave 
trap  may  be  in.stalled  if  a  strong 
local  station  should  tend  to  overload 
the  amplifier. 

Tests  made  on  a  five-tube  Senti¬ 
nel  radio  .showed  that  with  the 
volume  control  set  at  normal  it  was 
possible  to  receive  six  stations 
fairly  well  and  four  others  were 
barely  audible.  Turning  on  the 
amplifier  allowed  the  same  set  to 
receive  a  total  of  18  stations  with¬ 
out  noise. 


Elertronio  Christmas  Tree 


A  GRADUATE  STUDENT  of  Case  Insti¬ 
tute  of  Technology,  Richard  C. 
Hahn,  designed  an  electronic 
Christmas  tree  with  its  lights  thy- 
ratron-controlled  to  respond  to 
Christmas  carols  for  Tomlinson 
Hall  of  the  school’s  campus. 

The  electronic  tree  graduates 
color  and  brightness  of  five  dozen 
bulbs  while  its  color  organ  amplifies 
traditional  music.  The  control 
mechanism  sorts  out  the  music  sig¬ 
nals  into  bass,  middle  range  and 
treble  frequencies.  Blue  lights  on 
the  tree  are  controlled  by  bass 
tones,  yellow  by  the  middle  range 
and  red  by  treble. 

The  device  consists  of  three  a-f 
filters  feeding  their  output  into  a 
phase-shift  thyratron  control  cir¬ 
cuit  which,  in  turn,  controls  the  fir¬ 
ing  of  a  thyratron  regulating  lamp 
brightness. 


Investigate 


MULTI-SWAGE 


Economy  Way  to  Get  Volume! 

If  it’s  VOLUAAE  you  need  on  small 
tubular  metal  parts  similar  ta  these,  be 
sure  to  look  into  Bead  Chain's  MULTI¬ 
SWAGE  Process.  Send  the  part  (up  to 
H’  dia.  and  to  1  li”  length)  and  your 
specs  for  a  quotation.  Chances  are 
you'll  find  a  new  way  to  effect  im¬ 
portant  savings. 

Much  Cheaper  Than  Solid  Pint 

Many  prominent  users  of  solid  pins  for 
electronic  and  mechanical  purposes 
have  cut  costs  by  switching  to  Multi- 
Swaged  tubular  pins  .  .  .  without 
sacrificing  strength  or  accuracy.  Often 
this  is  possible  to  accomplish. 

Typical  Applications  — 

As  terminals,  contacts,  bearing  pins, 
stop  pins,  male-female  connections,  etc., 
in  a  wide  variety  of  electronic  and 
mechanical  products: — Toys  .  .  .  Busi¬ 
ness  Machines  .  .  .  Ventilator  louvres 
. .  .  Radio  and  Television  apparatus.  .  . 
Terminal-boards  .  .  .  Electric  Shavers 
.  .  .  Phono  Pick-ups,  etc.  For  DATA 
BULLETIN,  write  to 


Shown: 
Bliley  type 
SR-5 


New  Version  of  Sobering 
Bridge 

By  John  H.  Jure 

J/tffdirArx,  JCtiffland 

A  VARIATION  of  the  Schering 
bridge,  an  instrument  commonly 
used  for  measuring  capacitance  and 
power  loss  in  dielectrics  at  high 
voltages,  has  been  developed  here. 

The  bridge  is  intended  for  use 
at  voltages  up  to  200,000  and  has 
visual  indication  of  the  null  condi¬ 
tion.  To  obtain  high  sensitivity  and 
to  avoid  the  use  of  an  a-c  galvanom¬ 
eter,  the  detector  unit  was  designed 
with  a  three-stage  R-C  coupled  am¬ 
plifier,  a  thermionic  rectifier  and 


ASIC  with 


One  of  the  BASIC  reasons  why 
BLILEY  has  been  top  choice  for 
twenty  years  is  our  continued 
emphasis  on  product  QUALITY, 
regardless  of  the  pressure  of 
urgent  delivery  dates.  We  are 
pleased  to  be  known  to  so 
many  concerns  as  "The  Standard 
of  the  Industry!” 


BEAD  CHAIN  c- 


SB  Mountoin  Grovs  St.,  Bridg«f»ort  5,  Conn. 

Monulacfur«rt  of  BEAD  CHAIN  — the  kink- 
lets  chain  of  a  thousand  uses,  for  Ashing  tackle, 
novelty,  plumbing,  electrical,  jewelry  and  In¬ 
dustrial  products. 


BLILEY  ELECTRIC  COMPANY 
UNION  STATION  BUILDING 
ERIE,  PENNSYLVANIA 


214 


February,  I9SI  —  ELECTRONICS 


-  ^ 


SOLDER 


ROSIN  CORE  SOLDER 


[)frations  that  demand  freedom  from 


corrosion  and  conductive  flux  residue  . . .  for 

soldering  on  any  piece  of  high  frequen<-y 
equipment . . .  there  is  nothing  better  than 
Federated  Rosin  Core  Solder. 


AMERICAN  SMELTING  AND  REFINING  COMPANY  •  120  BROADWAY.  NEW  YORK  5,  N.  Y. 

ELECTKONICS  — ftbruery,  1951  2)5 


Elaoh  Rosin  Core  Solder  com(>osition  is  a  precise 

alloy  of  tin  and  lead  with  a  pure  tui^>entine 
<listillate  flux  that  is  effective  but  not  corrosive. 
This  means  that  current  leakage  at  radio 
frequencies  is  prevented. 

Federated  Rosin  Core  Solder  is  unequalled 
for  consistency  and  ease  of  working  . . . 

for  the  permanence  of  the  bond 
it  produces.  Ix>ok  for  it  on  the  familiar 
orange  and  black  metal  spool.  1,5,  and 
20-|>ound  sizes. 


(CMtiUMd) 


/ZVd  X  AVa  print  of  SS-milll- 
Mcond  singlo-swoop  transient*^ 
on*  of  Mriet  of  accel*romot«r> 
outpvt  rocordingi  which  mod* 
poisibi*  th«  compiation  of 
nina  racordad  *'drop>tastt" 
in  40  minutas. 


Specifications 

Ltnt— Spocial  75  mm.  f/2.8  Wollensak 
Oicillo^nottigmat. 

Shuttar  —  Wollonsak  Alphax;  spaods 
1/25  sac.  to  1/100*$ac.,  '"tima/'  ond 
"bulb." 

Focus— Fixad  (approx.  8  in.) 

Pictura  Sisa— 3%  x  4%  in.  (2  tmogas 
par  print;  16  axposuras  par  roll  of  film). 

Imoga  Sisa  —  Ona>half  raduction  of 
Kopa  imoga. 

Writing  Spaad— to  1  in/^sac  at  3(X)0V 
occaiaroting  potantiol;  highar  spaadi  at 
highar  voltogat. 

Dimansions— Comara,  lOV^  x  5!4  x  6% 
in.;  hood,  11  in.  langth,  7Vi  in.  dia.; 
adaptor,  2  in.  width,  6%  in.  max.  dia. 

Waight  —  Complata,  7^  lb. 


IT  WAS  MADE 
IN  ONE  MINUTE 
WITH  THE 

FAIRCHILD-POLAROID® 
OSCILLOSCOPE  CAMERA 


1  This  VA  X  4<4  print  of  an  oscilloscope 
\  image  saved  a  laboratory  engineer  at 
leas*  half  a  day  in  his  work  on  a 
series  of  shock  tests.  The  print,  which 
shows  clearly  a  3  S -millisecond  single-sweep 
transient,  was  ready  for  evaluation  a  minute 
after  the  shutter  was  snapped.  There  was  no  waiting 
for  processing  in  the  laboratory's  hard-working 
darkroom  as  was  the  case  Ixfore  use  of  new 
Fairchild-Polaroid  Oscilloscope  Camera. 
With  the  Fairchild-Polaroid  camera,  you  no 
longer  need  wait  for  darkroom  processing.  In 
fact,  you  can  even  forget  the  bother  of  focusing 
—just  snap  the  shutter  and  remove  the  print 
from  the  back  of  the  camera  a  minute  later. 
Set-up  time  is  less  than  two  minutes.  Each  print 
records  two  traces  for  easy  comparison 
and  cost  saving. 

The  complete  equipment  consists  of  scope 
adapter  for  any  5-inch  oscilloscope,  light-tight 
hood  with  viewing  port,  and  Polaroid-Land 
Camera  body  with  special  lens  and 
“n  shifting  mechanism. 

Send  for  more  data  and  prices  on  the  F-284 
Oscilloscope  Camera  Kit  (camera,  carrying 
case,  and  film)  to:  Fairchild  Camera  and 
Instrument  Corporation,  88-06  Van  Wvck 
Boulevard,  Jamaica  I,  N.  Y.  Dept.  120-1 3At. 


Fairchild-Polaroid 
Oscilloscope  Camera 


a  d-c  moving-coil  milliammeter. 

The  first  stage  of  the  amplifier 
has  a  feedback  filter  in  order  to  at¬ 
tenuate  any  harmonics  that  may  be 
present.  A  parallel-T  filter  between 
the  second  and  third  stages  pro¬ 
vides  a  frequency-selective  feed¬ 
back  circuit.  Variable  sensitivity  is 
provided  by  means  of  a  potentiom¬ 
eter  located  between  the  last  ampli¬ 
fier  stages. 

Cathode-follower  networks  are 
employed  between  the  bridge,  test 
specimen  and  standard  capacitor  to 
counteract  the  effects  of  stray  ca¬ 
pacitance  and  the  capacitance  of 
connecting  cables. 

The  type  of  decade  switch  in  the 
variable  arms  of  the  bridge  must 
be  considered  carefully  if  accurate 
and  consistent  results  are  to  be  ob¬ 
tained.  Also,  inductive  loops  must 
be  kept  to  a  minimum. 

The  power  supply  unit  used  with 
the  bridge  is  designed  to  supply 
smooth  d-c  to  the  detector  unit  and 
to  the  cathode-follower  networks 
housed  in  the  ratio-arm  unit.  Direct 
filament  voltage  is  supplied  to  tubes 
in  the  ratio-arm  and  detector  units 
so  that  any  interference  with  the 
detector  because  of  a-c  pickup  and 
hum  will  be  eliminated.  This  ar¬ 
rangement  permits  the  use  of  sepa¬ 
rate  a-c  supplies  for  the  detector 
and  high-voltage  parts  of  the 
bridge. 

The  high-voltage  arms  of  the 
bridge,  comprising  the  standard 
capacitor  and  test  object,  are  placed 
in  a  protected  test  area  remote 
from  ratio-arm  and  detector  units. 

Spark-gap  protective  devices  are 
mounted  on  both  the  standard  ca¬ 
pacitor  and  test  object. 

The  standard  capacitor  has  a 
value  of  98.5  /i/tf  and  can  withstand 
200,000  volts  rms.  It  consists  of  two 
concentric  polished  brass  cylinders 
mounted  vertically  and  housed  in  an 
insulating  cylinder.  The  inner 
tube  is  the  high-voltage  electrode 
and  is  supported  from  a  top  casting. 
The  outer  tube  is  the  low-voltage 
electrode  and  is  connected  to  the 
center  pin  of  a  socket  mounted  on 
the  ba.se  of  the  capacitor. 

Guard  rings  arranged  at  the 
termination  of  the  low-voltage  elec¬ 
trode  are  used  for  stress  control. 
Metal  shields  minimize  the  effects 
of  stray  capacitance.  The  dielec¬ 
tric  is  dry  nitrogen  at  200  psi. 
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Sufifinuan  it 
fr*  it 

The  new  G-R  Type  1303-A  Two-Signal  Audio  Gener¬ 
ator  supplies  signals  by  the  beat-frequency  method. 
Three  oscillators  and  three  mixers  are  used  to  provide 
a  number  of  output-signal  combinations.  The  output  of 
the  mixers  are  combined  in  a  linear  adding  network 
and  then  amplified  through  a  very  low-distortion  power 
amplifier.  The  output  from  the  amplifier  is  fed  into  a 
GOO-ohm  attenuator  system,  with  a  voltmeter  to  moni¬ 
tor  the  level  at  the  input  of  the  attenuator.  The  har¬ 
monic  content  and  inter-modulation  products  in  the 
final  output  are  at  a  very  low  level.  High  stability  of 
voltage  and  frequency  are  provided.  The  frequency 
drift  from  cold  start  is  only  a  few  cycles. 

This  A-F  Signal  Generator  will  supply 
the  following  signals: 

•  A  single  low-distortion  sinusoidal  voltage,  adjustable 
in  frequency  from  20  cycles  to  40  kilocycles,  in  two 
ranges. 

•  Two  low-distortion  sinusoidal  voltages,  each  sepa¬ 
rately  adjustable,  one  to  20  kc  and  the  other  to  10  kc. 

•  Two  low-distortion  sinusoidal  voltages  with  fixed 


difference  in  frequency  maintained  between  them 
the  frequency  of  one  is  varied.  The  fixed  difference  fre 
quency  is  adjustable  up  to  10  kc,  and  the  lower  of  th^ 
two  frequencies  is  adjustable  up  to  20  kc. 

The  output  is  continuously  adjustable  and  is  calibrate 
both  in  volts  and  in  db  with  respect  to  1  mw  into  60 
ohms.  The  frequency  calibration  can  be  standardize 
within  one  cycle  at  any  time.  Its  accuracy  is  ±  (1%  -b 
0.5  cycle). 

This  generator  is  an  excellent  and  versatile  signal 
source  for  the  three  standard  non-linear 
distortion  tests: 

1.  The  widely  used  harmonic  distortion  test. 

2.  The  intermodulation  method  that  evaluates  distor¬ 
tion  in  terms  of  the  resultant  modulation  of  a  high- 
frequency  tone  by  a  low-frequency  tone. 

3.  The  difference-frequency  intermodulation  test, 
which  evaluates  distortion  in  terms  of  the  amplitude 
of  the  difference-frequency  components  produced  by 
intermodulation  of  two  sinusoidal  test  signals  of  equid 
amplitude. 
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balancing  motor  will  rotate  in  a 
direction  determined  by  the  phase 
of  the  servo  amplifier  output.  By 
appropriate  circuit  arrangement, 
the  motor  can  be  made  to  rotate  the 
grid  bias  potentiometer  in  the  di¬ 
rection  necessary  to  compen.sate  for 
the  existing  drift. 

An  Incremental  Delay 
Pulse  Generator 

By  G.  Franklin  Montgomery  « 

Radio  Enffineer 
Jono^pheric  Research  Section 
Central  Radio  Propagation  Laboratory 
Washington,  D.  C. 

A  PULSE  GENERATOR  was  completed 
in  the  summer  of  1949  at  the 
Central  Radio  Propagation  Labora¬ 
tory  of  the  National  Bureau  of 
Standards  for  use  in  high-fre¬ 
quency  radio  propagation  experi¬ 
ments. 

Operation  of  the  instrument  de¬ 
pends  on  the  combination  of  a 
series  of  harmonic  waveforms  to 
generate  a  waveform  of  funda¬ 
mental  frequency  and  variable 
phase'. 

Spaulding  and  Rod’  have  de¬ 
scribed  a  loran  indicator  using 
this  method,  and  the  technique  it¬ 
self  has  been  discussed  by  Freas". 

The  CRPL  generator  or  a  modifica¬ 
tion  may  be  useful  for  radar  range 
calibration  or  in  any  application 
where  delay  times  must  be  meas¬ 
ured,  and  therefore  this  description 
has  been  prepared. 

The  generator  is  driven  by  the 


FIG.  1 — Front  ponol  tIow  oi  Incromon- 


lal  dolor  PuUo  gonoiotor.  Threo  coos 


outloU  ot  uppor  right  proTido  roioronco 
pulao  and  two  puUoo  oi  voriablo  phoao 
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1010  COMPARISON  BRIDGE 
RAPID  TV  PARTS  TEST 


FREQUENCY  RANGE  100-2000  CYCLES 
Q  =  80  ®  500  CYCLES 

#1341  DECADf  IN0UCTO4  100  Htniy  total  in  ilopi  of  10  Honry 


FREQUENCY  RANGE  500-20,000  CYCLES 
O  =  60®  1000  CYCLES 

#1160  DECADE  INDUCTOI  11.1  Honry  total  in  tiopt  of  .01  Honry 

#1163  DECADE  INDUCTOR  1.11  Honry  totol  in  stops  of  .001  Honry 

#1360  DECADE  INDUCTOR  II. 1 1  Honry  total  in  stops  of  .001  Honry 


FREQUENCY  RANGE  500-20,000  CYCLES 
Q  =  160  @1000  CYCLES 


#1220  DECADE 

INDUCTOR 

.01 

Hvnry  (otol 

t  stops  of 

.001 

Htnry 

#1230  DECADE 

INDUCTOR 

.1 

Htnry  tofol 

n  stops  of 

.01 

Htnry 

#1240  DECADE 

INDUCTOR 

1 

Htnry  totol 

n  stops  of 

.1 

Htnry 

#1260  DECADE 

INDUCTOR 

11.11 

Htnry  totol 

n  stops  of 

001 

Htnry 

#1270  DECADE 

INDUCTOR 

10 

Htnry  totol 

n  stops  of 

1 

Htnry 

#1220  DECADE 

INDUCTOR 

1.11 

Htnry  totol 

n  stops  of 

.001 

Htnry 

#1260  DECADE 

INDUCTOR 

11.11 

Htnry  totol 

n  stops  of 

.001 

Htnry 

#1310  DECADE 

INDUCTOR 

11.1 

Htnry  totol 

n  stops  of 

.01 

Htnry 

NO.  1030  LOW 
FREQUENCY  "Q"  INDICATOR 


FREQUENCY  RANGE  2000-50,000  CYCLES 
O  =  200  @10,000  CYCLES 

#1161  DECADE  INDUCTOR  1.11  Htnry  total  in  stops  of  .001  Honry 


FREQUENCY  RANGE  10,000-300,000  CYCLES 
O  =  200  @100,000  CYCLES 

#1163  DECADE  INDUCTOR  .111  Honry  totol  in  slops  of  .1  tnillihonry 
*#1164  DECADE  INDUCTOR  is  woond  on  g  sposiol  nishol  alloy  coro. 


SUB  MINIATURE 
HERMETICALLY  SEALED 
TRANSFORMERS 


FREQUENCY  RANGE  30  TO  2000  CYCLES 
Q  =  50  ®  200  CYCLES 


*#1164  DECADE  INDUCTOR  111  Honry  total  in  slops  of  .1  Honry 


DECADE  INDUCTDRS  DY 


Special  silver  alloy  contacts  insures  very  low  con¬ 
tact  resistance. 

OUTSTANDING  FEATURES 

Very  high  Q  ol  frequencies  up  to  300,000  cycles. 
High  natural  frequency. 

Astatic  to  external  magnetic  fields. 

Very  low  temperature  coefficient. 
Electrostatic  and  magnetic  shielding. 


A  complete  line  ol  precision  higti  stability  decade 
inductors  covers  the  range  from  one  tenth  ol  milli¬ 
henry  to  hundred  henries  and  frequencies  from  30 
cycles  to  300.000  cycles. 


The  inductors  can  be  used  either  ds  secondary 
laboratory  standards  or  as  high  Q  components  in 
wave  inters,  equalizers  and  tuned  circuits  for  audio 
and  radio  frequencies.  Individual  inductors  are 
wound  on  temperature  stabilized  molybdenum  per¬ 
malloy  toroidal  core.  Four  coils  (nominal  values  1. 
2,  3,  4)  are  combined  in  an  individual  decade.  A 
special  low  loss  ceramic  switch  combines  the  coils 
in  such  a  way  os  to  give  the  eleven  successive  values 
from  0  to  10. 


NO.  1210  NULL 
DETECTOR  &  VACUUM 
TUBE  VOLTMETER 
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output  of  a  100-kilocycle  oscillator. 
Three  pulse  outputs  at  25  pulses  per 
second  are  provided — a  reference 
pulse  of  constant  phase,  and  two 
pulses  whose  phases  may  be  ad¬ 
justed  independently  to  any  part  of 
the  40-millisecond  period  in  0.1- 
millisecond  steps.  A  marker  scale 
output  provides  selectable  markers 
at  0.1,  1,  10,  and  40-millisecond  in¬ 
tervals,  and  a  50-cycle  counter  and 
amplifier  are  included  to  power 
a  50-cycle  clock. 

Figure  1  is  a  front  panel  view  of 
the  instrument.  The  three  coaxial 
connectors  at  the  upper  right 
furnish  the  reference  pulse  and  the 
two  variable-phase  outputs.  Two 
vertical  sets  of  three  decade  dials 
in  the  panel  center  are  used  to  set 
the  delay  from  the  reference  pulse 
in  steps  of  10,  1,  and  0.1  millisec¬ 
onds.  The  coaxial  connectors  along 
the  left  edge  furnish  marker  scale 
and  auxiliary  synchronizing  out¬ 
puts,  and  markers  are  selected  by 
means  of  the  adjacent  toggle 
switches. 

Synthesis  Principle 

Consider  a  voltage  e,  of  rectangu¬ 
lar  waveform  having  a  frequency 
/,  and  duty  cycle  l/AT,  (see  Fig.  2). 
Voltage  e,  has  a  frequency  /, 
(greater  than  /,)  and  duty  cycle 
1/N,.  Now  suppose  that  e,  is 
passed  through  an  amplifier  that  is 
gated  on  by  c,.  Then  in  order  that 
one,  and  only  one,  pedestal  of  e, 
.shall  appear  in  the  amplifier  output 
per  cycle  of  e„  it  is  necessary  that 
the  period 


Corry- Jamestown  is  ready  to 
supply  you  with  precision-made 

sheet  metal  CABINETS,  CHASSIS, 
HOUSINGS  and  SHELF  ASSEMBLIES 


Do  you  need  a  depmdable  supply  of  sheet 
metal  housings,  cabinets,  panels,  or  shelf 
asaemblies?  Corry-Jamestown  has  once  again 
geared  its  manufacturing  facilities  to  make 
products  for  the  electronics  industry.  We're 
ready  with  the  latest,  time-saving,  metal  fab¬ 
ricating  equipment  .  .  .  skilled  craftsmen  .  .  . 
a  staff  of  highly  specialized  engineers  .  .  .  and 
the  production  know-how  developed  from 
thirty  years  experience  fabricating  steel,  stain¬ 
less  steel,  and  aluminum.  You  can  depend  on 
Corry-Jamestown  for  accurscy — for  apertures 
that  register  perfectly — whether  you  order  a 
hundred,  or  thousands  of  pieces.  You  can  count 
on  Corry-Jamestown  for  precision  and  a  high 
regard  for  quality.  Call,  write  or  wire  us  your 
needs  today! 


ft  Nifi 
and  therefore 

ft  =  NJi  (1) 

But  if  the  pedestal  is  to  appear  at 
the  same  point  in  each  successive 
gate,  Ni  must  be  an  integer.  Thus 
ft  is  a  harmonic  of  /,.  (Over  a  cer- 


CORRY-JAMESTOWN  MFC.  CORP. 

CORRY,  PmNSYLVANIA 


FIG.  2 — Basic  wavsiorms  lUustrols  syn- 
dissla  prindpls 
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This  may  be  the  solution  to  your 
D.  C.  AMPLIFICATION  problems 


D.C.  AMPLIFIER 


Simple  in  operation,  the  Microsen  D.  C.  Amplifier  is  designed 
to  meet  the  need  for  stable  and  accurate  amplification.  It 
is  compact  to  provide  easy  portability  and  convenient  gen¬ 
eral  use,  is  moderate  in  cost.  The  amplifier  has  many  ap¬ 
plications  in  both  laboratory  and  field  work.  Three  differ¬ 
ent  ranges  are  furnished  in  a  single  model.  The  Microsen 
Balance,  an  electro  mechanical  feedback  amplifier,  com¬ 
bines  the  advantages  of  high  torque  to  current  input  ratio 
with  rugged,  shock-resistant  construction.  Available  mod¬ 
els  include  Voltage,  Current  and  Potentiometer  Type  Ampli¬ 
fiers,  Direct  Current  Converters,  Direct  Current  T ransform- 
ers,  and  Engineered  Designs  to  meet  special  requirements. 


TYPICAL  APPLICATIONS  OF  THE 

MICROSEN  D.C.  AMPLIFIER 

Held  of  Meosuroinent 

Input  Eltnwnt 

Output  Instrument 

AppHcotion 

Ddsign  Advontogus 

TtMiYROfiMlry 

Thortnocowplo 

Rocordor 

Combustion  Rosoordi 

Gos  Tvrbino  Oovolopniont 
Thofmocouplo  Inspoction 
Motoofoiogy 

DtsfiHotion  Procossos 

High  Spood  Rosponso 
Accuracy 

Sonsitivity 

Stability 

Pkotomolry 

Photo  CoU 

Rocordor 

PoiorMiolry 

Physiology  of  Wood 

Fhiid  Flow  A  turbvionco 

Donsify 

StabRity 

Sonsitivity 

Rosponsivo 

Accuracy 

Cos  Analysis 

Goto  lytic 

Filoiiiont 

Thormocouplo 

Rocordor 

Dotoctifig  Explosivo  MUtwro 
Effkknqf  of  RHors 

Mixturo  Control 

Sonsitivity 

StabRity 

Accuracy 

High  Spood  Rosponso 

Boclrical 

■ridgos 

Rosblort 

Rosbtonco 

Bomonti 

Rocordor 

Rosktor  bnpoction 

AAokturo  Ooloction 

Conductivity  Muosuromonts 

Sonsitivity 

StabRity 

Accuracy 

Post  Rosponso 

Pironi  Govgo 

Vocuum  Gouging 

StabRity 

Stroin  Gouqo 

Tronsiont  Sfrossot 

Accuracy 

Boctronks 

Indvctonco 

lonizotion 

Thormiook 

Rocordor 

Wovo  Guido  Studios 

Vocuum  Gouging 

Tubo  Dovolopmont 

Sensitivity 

StabRity 

low  Rosktonco  Input 

Boctrolysis 

Eloctrolytk 

Colls 

Curront  Shunt 

Rocordor 

Production  Control 

Eloctrolytic  Plating 

Eloctrolytk  Procoss 

bolalod  Input 

StobRHy 

Accvrocy 

h  aoch  «f  Mm  obov*  opptlcaliom,  rtw  R«<ord*r  could  bo  roplocod  widi 
a  wHoblo  maiiammotor  indicator,  or  Iho  ovipvt  con  bo  UMd  to  octooto 
ODtooipllc  eonlrol  roloyt  or  signal  dovicos.  Incjuiriot  tor  modification  wHbln 
dto  oooM  tcopo  of  Hw  Mkroson  D.  C  AmpMlor  oro  invitod.  If  poctMo, 
todi  htqolrloi  diould  contain  comploto  oppIkoNon  tpocMcoHons. 

HMICROSEN® 

ELECTRICAL  INSTRUMENTS 

A  PRODUCT  OP 

MANNING,  MAXWELL  &  MOORE,  INC. 

STRATFORD,  CONNECTICUT 

pJUktt  el  ‘Mkroson'  Elociricol  end  'Aomricon'  loAnrriot  bntrumoirt^  ‘Hoococt*  Vofvo^  ‘Ashcroff  Gcvooo 

Tnsiiolirtnttff  Sofoty  and  Ko'iof  Volvot.  Bw4don  of  ‘Sttow-Box*  Cronos  ‘Sodgil’  ond  load  tihar*  HokSl 
and  ottmr  lifting  spncioltlas. 


Manning,  MoxsroN  A  Mooro,  Inc 
250  EsMt  Main  Sfroot 
Stratford,  Conn. 

Wo  oro  intorostod  in  yovr  Micfoson  0.  C 
AmpIMIor.  ftooso  sond  Nw  btiloNn  doscribing 
Nio  insfrumonl  to  dw  following  oddrossi 
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The  beauty  of  Arkwright  Tracing  Cloth  is  its  permanent 
translucency  —  built  all  the  way  through  the  cloth  by  a 
special  process.  Arkwright  will  take  the  heaviest  erasures 
without  "ghosting".  You  can  count  on  clear,  clean  prints 
from  drawings  on  Arkwright  cloth  years  after  you  make  them. 

You  can  re-ink  over  erasures  on  Arkwright  Tracing  Cloth  without 
feathering  or  "blobbing".  You  can  be  sure  there  are  no  pinholes, 
thick  threads  or  other  imperfections  in  the  cloth  to  bother  you. 
Every  roll  is  carefully  inspected  before  leaving  the  factory. 

Think  a  moment.  Isn't  it  an  unnec- 

essory  risk  to  put  your  important  ^jjm  K- 

drawings  on  inferior  tracing 

cloth  or  paper?  A  sample 

will  show  you  the  difference. 


AMERICA'S  STAIIdAR] 


FI3.  3 — Coincident  leodinq  edge*  ior 
ei  and  e,  prevent  puUe  iplitting 


Ever  been  f  \  \ 

by - -  6-^ 

"^'ERASURE  GHOST"? 


The  Circuit 


In  the  CRPL  generator,  n  =  4, 
/,  =  25  cps,  N,  =  A,  N,  —  10,  and 
N,  =  10.  The  instrument  is  es¬ 
sentially  a  fre<iuency  divider  con¬ 
sisting  of  a  cascade  of  ring  count¬ 
ers  of  the  type  described  by  Sharp¬ 
less*.  Ring  counters  divide  an  in- 


tain  range  of  positions  the  pedestal 
appearing  within  the  gate  may  be 
split,  a  part  of  one  pedestal  appear¬ 
ing  at  the  end  of  the  gate  and  the 
corresponding  remainder  of  the 
previous  pedestal  appearing  at  the 
beginning.) 

This  argument  can  be  extended 
to  a  series  of  any  number  of  har¬ 
monic  rectangular  waveforms;  for, 
if  a  harmonic  voltage  e,  is  gated  by 
the  peak  voltage  of  a  sum  of  e,  and 
harmonic  voltages  c»  such  that 


then  one,  and  only  one,  pedestal  of 
e,  will  appear  per  cycle  of  e,.  This 
result  is  illustrated  in  Fig.  3. 

A  consequence  of  Eq.  2  is  that 


F.//i  =  Y-i  ...  AT.IV,  (3) 

If  the  phases  of  the  fundamental 
and  harmonic  voltages  comprising 
the  gate  are  independently  adjust¬ 
able,  then  is  the  number  of 
possible  positions  of  the  e,  pedestal 
within  the  c,  period.  If,  as  in  Fig. 
3,  the  phase  adjustments  are  so 
constrained  that  each  low-fre¬ 
quency  pedestal  has  a  leading  edge 
coincident  with  a  leading  edge  of 
e„  it  will  be  impossible  for  a  split 
e,  pedestal  to  appear;  the  number 
of  possible  positions  of  the  pedestal 
remains  the  same. 


A  -f  1  =  Nkfk 
/k  =  1,  2 . (n-1) 


COMPLETE  LINE  OF  LAMINATES 

General  Electric  produces  a  complete  line  of 
plastics  laminates  including  sheets,  tubes,  and 
rods  with  cloth,  paper,  glass  fabric,  or  special 
bases  for  a  wide  variety  of  applications.  For 
more  information  about  C-E  Plastics  Laminates, 
write  to  Section  Y-l,  Chemical  Department, 
General  Electric  Company,  Pittsfield,  Mass. 

0  Alto  look  lo  Gonorol  Elactric  for  lilicono  iniulo- 
llon,  Iniuloting  vornithai.  Moling  and  filling  com¬ 
pounds,  mica  insulation,  varnithnd  cloHi  and  lap«. 


DEPENDABILITY  THROUGH  EXPERIENCE 

Sheets . Tubes . Rods . Insulating  Materials 


You  can  put  your  confidence  in 
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•  SHIIlOtO  Rooms 

•  RROAR 

•  MIDIC**-  ***®*^^ 

y^^yi  (QUIPW®^ 

•  RNTEHNAI  HOUSING! 

•  lUCTROHlC 
recording  OEVICIS 

•  tiuMnsR  and 

CORY  SYSTEMS 


Address 


(coAtiniMd) 


•dSkM*** 

W**  ^ioatlNG  AND 

p  ^NCJw^ONICiOUIRM.Nt 

and  ImprovGs  par* 
"torinanea  o#  all  alactronic 
aeulpmant  —  affactlvaly 
Irtidclnfl  InRorforanca  from, 
fa,  naUlhborine  aqulp- 


_  oMdcas 

occurota  paiforinanca  at 
^ghas^i^d  nvon  lowast— 

'  wavd  langths.  Improve 
tmugms,  constant  circuits, 
cfoarnst  racordtngs  and 

^  vdiMi  a 
^^^rfaco  of  coppor  with  a 
EnMad  motallurgical  AWga 
=i^^  >tura  has  boon  ba^^|K£ 
,  sogorably. 


t  RwaMMrf  t«r  any  i 


CA«Nf^''  WL 


AMERICAN  CLADMETALS  CO. 

'--•■•-■V-  ■  R.  O.  SOX  544,  CARNEGIE,  RA. 

.  RI«aM  Mfid  yowr  quolotlon  on  .  K|.  ftt  of  ^SCJR^A®ES  which 


..  RIoofo  >ond  doKriptive  litcroturo. 


FIG.  4 — Block  diagram  of  Incromonlal 
delay  pulse  generator 


cominj?  frequency  by  a  count  N 
equal  to  the  number  of  units  in  the 
rinjr,  each  unit  being  in  operation 
for  1  N  times  the  counting  period. 
Such  a  counter  is  therefore  ideal 
for  generating  the  rectangular 
waveforms  required  for  synthesiz¬ 
ing  the  incrementally  delayed 
pedestal. 

A  block  diagram  of  the  generator 
is  shown  in  Fig.  4.  An  initial 
count-of-ten  provides  the  10-kc  in¬ 
put  to  the  delay  portion  of  the  cir¬ 
cuit.  Plug-in  scale-of-two  counters 
using  type  12AU7  or  12AT7  tubes 
form  the  last  two  count-of-ten 
rings  and  the  count-of-four.  Con¬ 
nections  are  made  to  the  normally 
cut-off  plates  of  the  scale-of-two 
counters  in  each  ring,  and  these 
connections  are  arranged  on  a  tap 
switch,  seen  as  one  of  the  dials  in 
Fig.  1.  The  movable  contact  on 
this  switch  receives  a  variable- 
phase  pedestal  which  is  added  in  a 
mixing  stage  to  the  pedestals  from 
the  two  other  rings.  This  sum  volt¬ 
age  is  connected  to  a  clipper  stage 
that  responds  only  to  the  peak  of 
the  sum.  The  clipper  output  is 
therefore  a  25-per-second  pedestal, 
0.1  millisecond  long,  that  is  variable 
in  phase  in  0.1-millisecond  steps. 

In  this  case,  the  gating  fiction 
I  has  been  accomplished  by  simple 
1  clipping  rather  than  by  actually 
gating  an  amplifier  stage.  In  Fig. 
4,  clipping  and  differentiating  oper¬ 
ations  are  represented  by  the  blocks 
labeled  shaper.  The  leading  edge 
of  the  pedestal  is  differentiated  and 
j  amplified  to  form  the  output  pulse. 
Two  such  channels  are  furnished. 
With  suitable  isolation,  any  number 
of  independent  channels  could  be 
provided.  Without  isolation,  con¬ 
tinued  addition  of  connections  di¬ 
rectly  to  the  plates  of  the  ring 
counter  will  increase  shunt  capac¬ 
itance  at  each  plate  and  eventually 
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WILCOX  ANNOUNCES  A 

C<^PCar£CY /V£H' 

^  ^  96  Series 

Transmitting  Station 

2-18  mc/s  2500  Watts 


lr^lT...JAN  COMPONENT  STANDARDS  BRINC  DEPENDABUnY 

AN  componanH  tn»«t  th«  Uftst  JAN  (Joint  Army-Navy)  spocifications. 
Tlitt  maani  maiimum  roiiitance  to  woar,  corroiion,  humidity,  (ungui, 
tomporaturo,  and  tima.  Thus,  equipmant  failura  is  minimizad  and  main- 
tananca  and  raplacamant  costs  ara  raducad  to  tha  absolute  minimum. 
Tamperature— aquipmant  oparatas  depandably  from  —  55^C  to 
+75X  1-67  F  to  -H67  F). 

Hamidity— aquipmant  parforms  normally  at  100*4  humidity  with  con- 
dansation. 

Altitsida — equipmant  oparatas  at  full  power  at  altitudes  up  to  10,000 
feat  (3,048  meters),  and  withstands  shipping  altitudes  up  to  30,000  feet 
(9,144  meters). 

HlVi.,  .UNIT  CONSTRUCTION  PROVIDES  OPERAHNC  nEXIBRITY 

A  flaiible.  muHifraquency  station  can  be  formed  from  a  combination 
of  960  and  96-200C  Transmitters,  one  or  two  50H  Modulators  and  a 
360  Rectifier.  This  provides  for  either  simultaneous  transmission  on 
eaveral  frequencies  or  the  selection  of  an  individual  frequency  bast 
suited  to  your  particular  communication  problem. 

nm,  .FRONT  CONTROLS  PR0\flDE  ADJUSTMENT  CONVENIENCE 

AN  controls  are  located  on  the  front  of  tha  transmitter:  all  R.  F.  stages 
end  antenna  tuning,  under  and  overload  and  tone-keying  edjustments, 
salaction  switch  for  eitarnal  frequency  shift  excitation,  rotary  mater 
switch,  exciter  output  control. 


iVtiT...DRAWER-nPE  CONSTRUCTION  Mmhs  E«y  Maiirt«MiK« 

BaN  bearing,  drawer-type  construction  permits  tha  transmitter  to  be 
quickly  withdrawn  from  cabinet.  Ail  components  ara  instantly  accauibla 
...  no  components  ara  hidden  or  buried. 


for  complete  information  and  specifications. 
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cause  faulty  operation  of  the  rings. 

The  reference  pulse  is  the  output, 
suitably  differentiated  and  ampli¬ 
fied,  of  the  count-of-four.  The 
marker  scale  is  generated  by  com¬ 
bining  the  differentiated  outputs 
of  the  rings  in  a  mixing  stage, 
markers  being  added  separately  to 
the  scale,  as  desired,  by  means  of 
the  front  panel  toggle  switches. 
The  pulse  output  of  each  ring  is 
available  at  a  separate  connector 
for  auxiliary  synchronizing  service. 

Uses 

In  radio  propagation  experi¬ 
ments,  a  high-frequency  pulse 
transmitter  is  keyed  with  the  refer¬ 
ence  pulse  output  of  the  generator. 
The  variab'e-phase  outputs  are 
then  used  to  trigger  auxiliar>’  cir¬ 
cuits,  such  as  an  oscilloscope  sweep 
generator,  at  predetermined  delays. 
Large,  stable  delays  are  obtained 
easily  in  this  manner.  The  marker 
scale  output  is  used  to  place  range 
or  transmission-delay  markers  on 
a  monitor  oscilloscope.  The  delay 
flexibility  of  the  generator  should 
make  it  useful  in  other  kinds  of 
experimental  work. 
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Marine  Service,  RCA  Review,  10,  p  667, 
L>ecemher  1949. 
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cember  1949. 
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*  The  only  microphone  ever 
selected  to  receive  the  “Electrical 
Manufacturing”  award  for  "out¬ 
standing  achievement  in  product 
design,  engineering  and  develop¬ 
ment”.  ..the  Altec  21B  again 
proves  that  it  deserves  the  title  of 
"the  world's  finest  microphone." 

*  Setting  a  new  standard  in  micro¬ 
phone  performance  in  every  field 
...broadcast,  recording,  motion  pic¬ 
ture,  television  and  public  address. 

*  If  you  still  haven’t  heard  this 
amazing  condenser  microphone  call 
your  Altec  dealer  for  a  demonstra¬ 
tion  and  the  21B  will  prove  that  it 
is  "the  world's  finest  microphone." 
Immediate  deliveries  on  all  models: 
stand,  chestplate  and  lapel. 
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Aids  to  CRO  Display 
of  Phase  Angle 


By  L.  Flemi.nc 

FaUa  Church,  Virginia 


Audio-frequency  'networks  are 
commonly  measured  in  terms  of 
transmission  level  versus  fre¬ 
quency,  without  particular  refer¬ 
ence  to  phase  angle.  The  use  of  the 
ordinary  elliptical  Lissajous  figure 
on  a  cathode-ray  oscilloscope  screen 
suffers  from  the  drawback  of  poor 
precision,  and  difficultly  in  con¬ 
veniently  determining  the  phase 
angle  in  degrees  from  measure¬ 
ments  made  on  the  elliptical  dis¬ 
play.  Where  the  amount  of  work  to 
be  done  justifies  the  fairly  large 
cost,  a  direct-reading  phase  meter 
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Rendezvous  With  MASTERY 


1QQQ— and  a  young  mar,  near  loulogno,  Franco, 
*  ^  '  prositt  rtio  key  of  a  trancmitlor.  Instantly, 

hit  mettago  clicks  out  on  a  rocoivor  in  Dover,  England 
— 32  miles  distant.  The  way  hat  been  opened  to 
mastery  of  instantaneous,  world-wide  communication. 

IQQQ  —and  a  Board  of  Directors  of  an  infant  Arm, 
'  '  convening  for  its  initial  mooting  in  Newark, 

N.  J.,  heart  the  Treasurer  state  that  $1,400  is  at 
the  disposal  of  Driver-Harrit  Company  with  which 
to  commence  business.  The  way  hot  been  opened  to 
mastery  of  new  facts  and  techniques  which  will  pro¬ 
vide  industry  with  quality  metal  products  never  before 
available. 


“Wireless"  has  been  developed  with  phenomenal  speed 
since  the  day  Marconi's  message  was  successfully  trans¬ 
mitted  from  Boulogne.  Within  fifty  years — as  radio, 
television,  and  radar — it  has  been  made  to  circle  and 
serve  the  world. 


And  Driver-Harris,  expanding  within  the  same  fifty 
years  until  represented  on  all  five  continents,  has  pro¬ 
duced  many  of  the  alloys  required.  For  example: 
Gridnic*  for  electron  tube  grid  wire,  alloys  for  radio 
cathode  sleeves  and  glass  seal  metals.  Karma*  and 
D-H  Manganin  for  resistors,  and  universally  famous 
Nichrome*  and  Nichrome  V  for  resistors,  plates  and 
other  components. 

Today,  Driver-Harris’  specialized  knowledge  and  ex¬ 
tensive  facilities  are  employed  in  supplying  superior 
alloys  for  a  host  of  applications  in  numerous  fields.  The 
name  “Driver-Harris",  indeed,  has  become  so  widely 
accepted  as  a  synonym  for  quality  that  the  demand  for 
D-H  products  is  engaging  the  resources  of  the  firm  to 
an  unprecedented  extent.  Driver-Harris  can  only  say 
it  is  utilizing  all  the  mastery  at  its  command  to  meet 
this  exceptional  demand  as  fully  as  possible. 


Mok^ri  ol  and  10  o/loff  for 

ofoctrieof,  tfocfroat'Cv  ond  Aoef>froorff$f  0ofd«. 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

BRANCHES:  Chi<o9e,  Dotreit,  Cltvolond,  lot  Angolot,  Son  Froncitco 


In  Conodo:  The  B.  GREENING  WIRE  COMPANY,  ITO.,  Homilton,  Qnlorio,  Conodo 


U  S.  PAT.  OFF. 
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VERT 


^  the  core  is  stronger,  and  has  higher  resistance  to  vibrations  and  shock. 

^  the  resistance  wire— made  to  H.H.  specifications  especially  adapted  to 
these  resistors— is  more  uniformly  wound  so  that  failures  under  stress  are 
eliminated. 

^  the  special  alloy  terminals  are  more  securely  fastened  to  the  ceramic  body 
by  spot-welding— highly  resistant  to  corrosion. 

^  all  wire  connections  are  protected  by  a  positive,  non-corrosive  bonding. 

and„» 

^  «cic— blue-gray  enamel  coating— craseless,  thermo-shockproof  gives  greater 
protection  throughout  the  most  rugged  service— longer  life  under  extremes 
of  humidity,  salt  water  and  severest  atmospheric  conditions.  And  by  with¬ 
standing  higher  heat  these  resistors  afford  a  greater  safety  factor. 

^  The  fixed,  the  ferrule  and  the  flat  types  are  especially  designed  for  and 
manufactured  in  accordance  with  JAN-R-26A  specifications. 

SEND  FOR  NEW  RESISTOR  BULLETIN  TODAY 
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FIG.  2— OscUloscop*  voltogM  and 
resulting  display  lot  circuit  shown  in 
Fig.  1 
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FIG.  1 — Hall-wave  rectUier  circuit  ior 
displaying  phase  angle  between  two 
sine  waves  os  shown  in  Fig.  2 


or  a  Z-angle  meter  is  ideal''*". 
Sulzer  has  described  an  instrument’ 
for  use  in  conjunction  with  a  cro 
to  give  vectorial  display  of  voltages 
in  the  form  of  radial  lines.  Wide¬ 
band  phase  splitters*'*  are  employed 
to  derive  a  circular  sweep  from  one 
signal,  and  Z-axis  modulation  of  the 
cro  is  obtained  from  both. 

These  devices  are  all  somewhat 
complex.  Where  only  occasional 
measurements  are  made,  one  may 
look  for  a  simpler  instrument.  Such 
simple  devices  can  be  built  in  at 
least  two  ways,  without  using  any 
tubes.  The  principle  involves  half¬ 
wave  clipping  of  one  or  both  sig¬ 
nals,  or  sharpening  into  pips. 


Half-Wave  Clipping 


A  simple  arrangement  of  consid¬ 
erable  utility  is  shown  in  Fig.  1. 
The  positive  half  of  one  sine  wave 
is  clipped  off,  and  the  negative  half 
of  the  other,  by  means  of  two  iden¬ 
tical  circuits.  One  output  is  fed  to 
the  horizontal  input  of  a  cro,  and 
the  other  to  the  vertical  input.  The 
two  voltages  appear  alternately. 
The  resulting  display  is  an  L- 
shaped  figure  when  the  two  voltages 
are  in  phase,  as  shown  in  Fig.  2. 
When  the  phase  angle  is  between  0 
and  90  degrees,  the  display  takes 


HARDWICK,  HINDLE,  INC. 

RHEOSTAn  and  RESISTORS 
SubsidiarY  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 


40  HHHNON  (TIHT 


mWMK  S,  N.  J.,  U.  S.  A. 


I  THE  ELECTRON  ART  (CMNRWd) 


INPUT  IN  34 

NO.I  O  •  -  #0— ' 

TO  0*0 

VCNT.  INPUT 

» 5.000 
>  * 

_ k. 

INPUT  |P 

M0.2  0—4—0#—^ 
IN  34 

► 

>*.000 

TO  CRO 
',H0R1Z.INA/T 

^  look  into  this 

>R0FESSI0NA1 

Telecast  Projector 

and  see  years  of 
Dependable  Service 


Th«  GPl  Model  PA'IOO  — a  16-mm  Studio  Projoctor 
with  tho  basic  foaturos  and  ptrformanco  reliability 
of  tho  famous  Simplex  35>mm  Theatre  Projectors. 


Sharper  Pictures  •  •  •  Finer  Sound 
From  Any  Film  in  Your  Studio 


The  importance  of  16-mm  film  in  televi¬ 
sion  programming  has  called  for  new 
standards  of  projection  quality  and  de¬ 
pendability.  The  GPL  Model  PA-100  is 
the  first  projector  designed  and  built  spe¬ 
cifically  for  television  studio  use.  It  is  a 
heavy-duty  film  chain  projeaor  for  opera¬ 
tion  with  any  full-storage  type  film  pick-up. 

The  professional,  spr^et-type  inter¬ 
mittent.  similar  to  that  used  in  the  finest 
3$-mm  equipment,  is  quiet  and  trouble- 
free.  It  provides  a  vertical  stability  of  bet¬ 
ter  than  0.2%  over  years  of  service.  Film 
is  protected  —  tests  show  more  than  4,000 


passages  without  noticeable  film  weal; 

The  high  quality  optical  system  resolvm 
better  than  SW  lines  per  mm,  with  illumi> 
nation  so  uniform  that  comer  brightness 
is  at  least  90%  of  center.  With  a  1,000  wan 
light  source,  the  projector  delivers  100 
foot-candles  to  the  camera  tube.  The 
sound  system  provides  a  frequency  re¬ 
sponse  truly  flat  to  7,000  cps,  with  flutter 
less  than  0.2%. 

The  Model  PA-100  is  one  of  a  complete 
line  of  GPL  16-mm  television  studio  and 
theatre  projeaors  built  to  highest  SS-mm 
standards. 


WklTi,  WIRE  OR  PHONE  FOR  DETAILS 


The  Model  PA-100  ii  e  16-iiim 
pre)otler  (ontitlonl  wirii  the  pro- 
foMionel  cheroder  of  lalovitien 
tletien  eporotion.  lit  oncloMd 
4,000  feel  filie  Megezine  pro¬ 
vides  fer  110  Mlewlet  ef  preiec- 
Ilea— on  eniire  leelvre. 


General  Precision  Laboratory 


INCOlPOCATED 

MEASANTVIUE  NEW  YORK 

Coeraro  Cholnt  •  TV  Kl«  Chaim  •  TV  field  end  Siwdio  CquipinanI  •  Theolre  TV  Equipaent 
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TO  MEASURE... TO  INDICATE... TO  WARN  AT  A  DISTANCE  FIG.  3 — Tubeleu  circuit  ior  convartiiig 

I  tin*  woTM  Into  pipi  ior  crt  indication 

EASTEtN  ENGINEERING  OFFICE:  475  FIFTH  AVE.,  NEW  YORK  17,  N.Y.|  oi  pbaao  anqlo  botwoon  two  olgnoU 
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BENDIX-PACIFIC 

TELEMETERING 

EGUIPMENT 

PROVIDES 

COMPLETE 

INSTRUMENTATION 


Bendix-Pacific  standard  telemetering  com¬ 
ponents  can  be  combined  into  a  compact, 
highly  efficient  assembly  to  meet  exactly 
your  specified  requirements.  This  extreme 
flexibility  has  been  accomplished  through  the 
use  of  the  building-block  principle  which  per¬ 
mits  the  purchaser  to  assemble  readily  an 
instrumentation  system  exactly  suited  to  his 
specific  needs-thus  effecting  the  utmost  economy 
in  volume,  weight  and  cost. 

In  addition  to  its  standard  components  Bendix- 
Pacific  provides  application  engineering  and  cus¬ 
tom  system  design,  fabrication  and  test  of  complete 
systems,  installation  and  field  test  and  data  reduc¬ 
tion.  Complete  receiving  station  facilitic'S  can  also 
be  supplied. 

Inquiriers 'are  invited. 


Bendix-PociRc  hoi  recently  developed  new  bond  post  and 
low  poit  filters  lor  telemetering  receiving  stations.  The 
bond  pass  filters  ore  characterized  by  high  attenuation  out¬ 
side  the  pass-bond  by  low  insertion  loss  and  by  extremely 
fiat  frequency  respanse  and  canstant  phase-shift  within  the 
pass  band. 

The  low  pass  filters  are  designed  ta  improve  the  quality 
of  telemetering  recordings  through  the  reduction  of  inter- 
modulation  noise  and  by  providing  ideal  electrical  dampen¬ 
ing  at  the  input  of  the  recording  galvanometer. 
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the  form  of  a  shelf-bracket,  due  to 
the  difference  between  trace  and  re¬ 
trace  paths  of  the  beam.  In  this 
range  between  0  and  90  degrees,  the 
lengths  of  the  two  legs  of  the  L 
measure  the  relative  amplitudes  of 
the  respective  input  voltages.  The 
phase  angle  is  measured  by  the 
location  of  the  intercept  of  the  fillet 
along  the  horizontal  leg  of  the  L. 
As  indicated  in  Fig.  2,  the  sine  of 
the  phase  angle  is  equal  to  the  in¬ 
tercept  distance  OB  divided  by  the 
length  of  the  ba.se  line  OX. 

This  disp’ay  is  ambiguous  about 
0  degrees,  that  is,  it  will  not  dis¬ 
tinguish  between  lead  and  lag. 
Above  90  degrees  the  legs  of  the  L 
shorten,  and  the  figure  is  not  readily 
interpreted.  Its  value  is  in  the 
measurement  of  small  angles,  less 
than  about  60  degress,  and  its  ac¬ 
curacy  is  greater  for  the  smaller 
angles. 

In  order  for  clipping  to  occur  ac¬ 
curately  at  the  zero  line,  the  d-c 
resistance  on  the  source  side  of  the 
rectifiers  must  be  low  compared  to 
the  load  resistance.  Inductances 
L  (Fig.  1)  are  shown  for  this  pur¬ 
pose.  For  work  between  about  50 
and  10,000  cps  these  inductances 
may  be  ordinary  radio  replacement 
type  filter  chokes,  of  15  henrys  or 


Sharpening  Into  Pips 
Another  useful  accessory  in  indi¬ 
cating  phase  is  a  differentiating 
network  that  sharpens  one  of  the 
two  signals  into  pips.  The  pip 
breaks  at  the  positive-going  zero- 
axis  crossing  of  the  voltage  wave  in 
the  circuit  illustrated.  Fig.  3.  This 
circuit  is  intended  to  operate  out 
of  a  source  such  as  an  audio  oscil¬ 
lator,  supplying  10  volts  or  more 
with  a  source  impedance  of  a  few 
hundred  ohms  or  less.  The  first 
crystal  rectifier  clips  off  the  nega¬ 
tive  halves  of  the  wave.  Following 
the  crystal  load  resistor  are  two 
R-C  differentiators  C,R,  and  CJt„ 
each  with  a  back-connected  shunt 
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THIS  IS  THI  REASON 


CLARE  RELAYS 


Cut-Qway  View 
CLARE  Type  "K” 
Hermetically  Seoled  Relay 


R  Pictured  here  are  ten  CLARE  Sealed 
Relays  from  which  every  trace  of  moisture 
and  gas  is  being  removed  by  a  hi^  vacuum 

After  the  first  pumping,  the  enclosures  are 
flushed  with  dry  nitrogen  and  again  pumped 
down  to  a  few  microns  pressure.  While  under 
this  extreme  vacuum,  enclosures  and  seals  are 
tested  for  leaks  by  means  of  the  mass  spec¬ 
trometer  (right).  This  device  can  detect  a  leak 
so  small  that  it  would  take  31  years  for  one 
cubic  centimeter  of  air  to  pass  through  it. 
Containers  are  next  filled  with  dry  nitrogen 
to  a  pressure  of  at  least  one  atmosphere. 
When  the  evacuating  tubes  are  pinched  off, 


the  enclosures  are  hermetically  sealed. 

More  than  forty  different  series  of  (XARE 
hermetically  sealed  relays  . . .  immune  to 
every  type  of  climatic  or  environmental  con¬ 
ditions  . . .  are  now  available  to  relay  users. 
Innumerable  variations  of  coil  and  contact 
specifications  are  possible. 

If  your  relay  requirement  calls  for  the  utmost 
in  relay  dependability  under  difficult  operat¬ 
ing  conditions,  get  in  touch  with  the  CLARE 
sales  engineer  nearest  you  or  C  P.  ClARE 
&  CO.,  4719  West  Sunnyside  Avenue,  Chi¬ 
cago  30,  Illinois.  In  Canada:  Canadian  Line 
Materials  Ltd.,  Toronto  13.  Cable  address: 
CLARELAY. 
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FIS.  4 — Typkal  phOM-anql*  indication 
using  pip  mothod.  In  A  a  saw-tooth 
swoon  is  usod — in  B  swoop  in  slnusoldol 


rectifier  to  permit  only  the  positive 
pips  to  appear  in  the  output.  The 
transformer  T  (a  standard  500  to 
500  ohm  audio  unit)  is  a  convenient 
means  for  mixing  the  pips  with  the 
other  signal. 

The  pips  so  derived  are  mixed  or 
added  directly  with  the  other  signal 
and  fed  to  the  vertical  input  of  a 
cro.  The  display  consists  of  a  sine 
wave  with  a  pip  superimposed  on 
each  cycle  at  a  location  dependent 
on  the  phase  relation  between  the 
two  voltages.  Figure  4  illustrates 
the  type  of  figure  obtained.  Since 
the  pips  start  at  the  positive-going 
zero-axis  crossing,  the  occurrence 
of  pips  at  this  point  on  the  com¬ 
posite  wave  indicates  zero  phase 
angle.  This  type  of  display  is  un¬ 
ambiguous  all  the  way  to  360 
degrees. 

A  differentiator  of  this  sort,  un¬ 
fortunately,  has  a  large  signal  loss. 
With  a  10-volt  input,  the  height  of 
the  pips,  by  the  time  they  have  been 
made  suitably  short,  is  only  about 
50  millivolts.  Hence  the  compari¬ 
son  voltage  should  be  adjusted  in 
level  to  around  0.5  volt  or  perhaps 
less.  The  upper  frequency  limit  of 
Fig.  3  is  about  3,000  cycles,  due  to 
the  difficulty  in  obtaining  sharp 
pips  with  such  a  simple  tubeless  cir¬ 
cuit.  The  time  constants  of  the 
differentiators  are  usable  over  a 
frequency  range  of  about  2  to  1. 
For  the  range  250  to  500  cps  the 
best  value  for  C,  is  0.002  /af,  for 
C„  0.001  /tif.  For  other  frequencies 
the  capacitances  should  be  varied 
accordingly. 

The  true  zero-axis  crossing  point 
is  announced  by  the  left-hand  or 
leading  edge  of  the  pip.  If  the  pip 
is  a  bit  long,  the  crest  and  the  trail¬ 
ing  edge  should  be  ignored. 

At  a  gain  in  simplicity  of  opera¬ 
tion  and  a  loss  in  clarity,  the  cro 
connections  may  be  changed  to  give 
the  type  of  display  illustrated  at 


Don't  Reach  Blindly! 


When  converting  for  defense  purposes,  don’t  reach 
blindly  for  your  sheet  metal  work  supplier.  There’s  no 
substitute  for  know-how.  We’re  Armed  Forces  Certified 
(men  and  machines)  in  steel,  aluminum,  other 
non-  ferrous  metals. 

Donnelly  regularly  produces  close  tolerance  parts  and 
enclosures  for  the  top  military  manufacturers  of  radar, 
sonar,  bombsight,  fire  control  and  jet  engine  equipment 
and  is  fully  geared  to  the  Nation’s  mobilization  program. 

We’re  ready  today  to  discuss  your  sheet  metal 
requirements.  Why  take  a  chance?  Take  Donnelly! 
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AMU  GUMULA 
A.  0.  Radio  RarH  Co. 
Philodolphia,  Ponno. 


“»T<HANKS  to  this  G*E  test  equipment, 
we  now  give  our  dealer  customers 
48>hour  service  on  head  end  repairs. 

The  TV  receiver  you  see  in  the  picture 
will  be  back  on  a  dealer’s  floor  tomorrow, 
ready  for  sale.  Six  months  ago  it  would  have 
been  a  ‘sick  baby’  tagged  for  return  to  the 
factory,  with  several  weeks’  delay.” 

Alignments  No  Problem  —  "Fast,  accurate 
alignments  are  no  problem  for  my  G-E  scope, 
sweep  and  marker.  In  our  shop  we  now  com¬ 
plete  ten  times  the  number  of  alignments  we 
used  to  do  in  one  working  day.” 

As  a  distributor,  Mr.  Gumula  offers  a  unique 


service.  He  repairs  TV  tuners,  and  also 
demonstrates  and  sells  G-E  test  equip¬ 
ment  to  dealers  and  servicemen. 


Expond  Your  Business— By  the  end  of 

1950  nearly  ten  million  receivers  will  be  in 
daily  use.  Are  you  geared  to  handle  your  share 
of  this  multi-million  dollar  service  market?  Let 
us  show  you  how  General  Electric  test  equip¬ 
ment  can  expand  your  business  at  minimum 
cost.  Call  your  distributor  and  ask  him  about 
availability  and  prices  of  this  G-E  equipment. 
Meanwhile,  mail  the  coupon  today  for  com¬ 
plete  information. 


■  can. tht— 

iCENERAL^ELECTRICl 


General  Electric  Company,  Section  42 1 
Electronics  Park,  Syracuse,  New  York 
Rush  me  latest  bulletins  plus  price  information  on 
General  Electric  test  equipment. 


CITY . STATE. 
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the  bottom  of  Fig.  4.  Here,  instead 
of  the  internal  sweep  of  the  cro 
being  employed,  one  of  the  ainu- 
soid.s  is  used  to  provide  horizontal 
deflection.  The  pips  obtained  from 
the  other  signal  are  fed  to  the  ver¬ 
tical  input.  When  the  phase  angle 
is  zero,  the  leading  edge  of  the  pip 
will  appear  at  the  middle  of  the  hor¬ 
izontal  line.  With  lagging  or  lead¬ 
ing  angles,  the  pip  will  move  to  the 
right  or  left.  The  loss  in  clarity 
lies  in  the  ambiguity  of  this  dis¬ 
play  about  180  degrees. 

An  attractive  possibility  for 
phase  measurement  lies  in  the 
scheme  of  sharpening  both  signals 
into  pips,  using  o-’e  pip  to  trigger 
the  sawtooth  sweep  of  a  cro,  and 
applying  the  other  pip  to  the  verti¬ 
cal  cro  input.  The  display  would 
consist  of  a  horizontal  line  carrying 
a  pip,  and  the  position  of  the  pip 
along  the  line  wou’d  be  a  direct 
linear  measure  of  the  phase  angle. 
The  accuracy  would  depend  entirely 
on  the  linearity  of  the  cro  sweep 
and  the  relative  shortness  of  the 
retrace  time. 


illn^lflll  ^fottshrmer 
UlStty  Bestsellers 

worth  knowing  about! 


Here  are  the  quick  fact.s  on  a  num-  signers  higher  product  acceptance, 
her  of  the  most  popular  industry-  long-life  dependability,  improved 
specified  Chicago  Transformers.  performance  and  desirable  appear- 
Featuring  famous  Sealed-in-Steel  ance.  These  units  are  typical  of 
construction,  these  units  offer  de-  Chicago  preferred  design. 
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References 

(1)  J.  Krltz.  A  Precision  Phasemeter 
for  Audio  Prequencies,  F?i-ectronic8,  p 
102.  Oct,  1950. 

(2)  Florman  and  Talt,  An  Blectronlc 
Pha«emeter,  Proc.  IRE,  87.  p  207,  Feb. 
1949. 

(3)  P.  O.  Sulzer,  Vector  Voltatpe  In* 
dlcator,  EIlectrontcs,  p  107,  June  1949. 

(4)  D.  n.  C.  I./Uck.  Properties  of  some 
Wide-Band  Phase-Splitting  Networks, 
Proc.  IRE,  87.  p  147,  Feh.  1949. 

(5)  R.  B.  Dome,  Wide  Band  Pha.oe 
Shift  Networks,  Eli9Ctronic8,  p  112,  Dec. 
194«, 

(6)  Hilary  Moss.  Cathode  Ray  Tube 
Traces,  p  60,  pub.  by  EJlectronIc  Bnifl- 
neerinff,  28  Essex  St,  Ix^ndon,  Sept.  1949. 

(7)  Samuel  Sabaroff.  Technique  for 
Distortion  Analysis,  Electronics,  p  114, 
June  1948. 

(8)  E.  O.  Kretzmer,  Measurlnft  Phase 
at  Audio  and  Ultrasonic  Frequencies. 
Elbctroxics,  Oct  1949. 


2500 


2500 


Typical 


Impadanca 


Class 


Ojrtput  Twbas 


Srimary-Sacondary 


fCO-150  P  F6V6's,  6F6 
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Theoretiral  Limitations  to 
Impedance  Matching 

By  Robert  L.  Tanner 

Stanford  Ifnirerolti/ 

Stanford,  California 

This  paper  outline.**  a  procedure 
whereby  the  theoretical  limitations 
to  impedance  matching  of  simple 
circuits  can  be  determined.  It  is 
shown  that  many  antennas  can  be 
represented  with  adequate  accuracy 
by  a  simple  RLC  circuit.  Curves 
are  included  which  show  the  rela¬ 
tion  between  attainable  vswr  and  a 
factor  equal  to  (Bandwidth  x  Q). 
An  example  is  worked  out  showing 


NOW 

QUICK  SERVICE 
FROM  STOCK 

ON 

JAN-T-27 

Hernietically 
Sealed  Uaits 


Have  the  full  details  at  your  finger¬ 
tips  on  Chicago’s  New  Equipment 
Line  the  line  that  offers  transformer 
engineering  geared  to  today's  trends 
in  circuit  design.  Write  for  your  free 
copy  of  this  important  catalog  today 
-  or  get  a  copy  from  your  distributor. 
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CLEVELITE*  and  COSMALITE*  phenolic  tubing 


MEETS  THE  MOST  EXACTING  SPECIFICATIONS! 


Wl-i  P** 

ALSO  USED  WIDELY 
BY  MANUFACTURERS 
OF  ELECTRICAL 
EQUIPMENT  ,  .  . 

FOR  ITS  HIGH 
DIELECTRIC  STRENGTH 
.  .  .  LOW  MOISTURE 
ABSORPTION  .  .  .  STRENGTH, 
LOW  LOSS  AND  GOOD 
MACHINEABILITY. 

AVAIUBLE  IN 
DIAMETERS, 

WALL  THICKNESSES 
AND  LENGTHS  TO 
MEET  ENDLESS 
SPECIAL  OR  NEW 
ADAPTATIONS. 

INQUIRIES 
ARE  GIVEN 
IMMEDIATE 
ATTENTION. 

ASK  FOR  SAMPLES 


A  GRADE  FOR  EVERY  NEED 


CLEVELITE 


Improved  post  cure  fabrication  and  stapling. 

Special  grade  for  TV  deflection  yoke  sleeve. 

‘mproved  general  purpose. 

.Superior  electrical  and  moisture  abwrption  properties. 
Critical  electrical  and  high  voltage  applications. 
.Special  grade  for  government  phenolic  specifications. 


COSMALITE 


Post  cure  fabricotion  ond  stopling. 

General  purpose. 

General  purpose — punching  grade. 

.Thin  wall  tubing — high  dielectric  and  compression  strength. 


CLEVELAND  PHENOLIC  TUBING 


THE  FIRST  CHOICE  OF  THE  RADIO  AND  TELEVISION  INDUSTRIES. 
EXCELLENT  SERVICE  AND  PROMPT  DELIVERIES  ASSURED. 


^CLEVELAND  CONTAINERfS 

«20l  BAKBIRTON  AVI.  CLIVILAND  OHIO  ] 


R.  T.  MURRAY.  6M  aNTRAl  JK/t.  EAST  ORANC^  K  A 
It  S.  KTTIGREW  4  CO,  96t  FARAAINC10N  AIVE. 

WEST  HARTFORD.  CONK 

f.  lAMOK  aOMN  Rm  CMKVUt  OKUnO 
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Mognwcerd,  Inc.,  Dwpt.  El*2 

360  N.  Michigon  Av«.,  Chicogo  1,  HI. 

S«nd  hirth*f  informotion  on  Mogn«<erd 
top*  recording!  for  ifidwitriol  “Sound"  RM«orch. 


FIG.  2 — EquiTalwnt  circuit  of  ontoiiaa 
alter  rotation  through  tection  of  line  (A) 
and  equivalent  circuit  (B)  of  antenna 
and  matching  network 
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A  Better  Product 
through  Research 
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FIG.  1— Smith  Chart  ihowt  antenna 
characteristic  beiors  (dashed)  and  alter 
(solid)  compensation 


the  agreement  between  theory  and 
experiment  for  a  flush  antenna  with 
a  10-percent  bandwidth. 

The  dotted  line  on  the  Smith 
Chart  (Fig.  1)  is  the  measured  im¬ 
pedance  curve  for  an  antenna 
before  compensation.  Rotation 
through  a  section  of  50-ohm  line, 
the  impedance  takes  the  form  of  the 
solid  line  curve.  This  latter  im¬ 
pedance  can  be  quite  accurately  rep¬ 
resented  by  the  equivalent  circuit  of 
Fig.  2A. 

When  the  shunting  susceptance 
of  the  parallel  resonant  circuit  has 
been  subtracted,  the  impedance  fol¬ 
lows  the  curve  defined  by  the  square 
points.  This  curve  repre.sents  the 
series  resonant  circuit  shown  in  the 
figure. 

Inspection  of  the  series  resonant 
impedance  curve  shows  the  circuit 
to  have  a  Q  of  approximately  15. 
This  is  determined  from  the  defini¬ 
tion  for  Q,  Q  =  /,/A/,  where  A/  is 
the  frequency  band  between  the 
half-power  frequencies,  and  /,  is 
the  resonant  frequency.  The  half¬ 
power  frequencies  are  the  frequen¬ 
cies  at  which  the  series  resistance 
is  equal  to  the  series  reactance.  In¬ 
spection  of  the  Smith  Chart  shows 
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Inside  Information 
on  the  Inside  of  a  Tube 


Acid  House  Equipmont  where  material  is 
cleaned  and  rinsed  before  bright  annealing. 


•  The  public-at-Iarge  does  not 
know,  as  you  do,  that  within  nearly 
every  electronic  or  television  tube 
are  other  tubes.  Or  that  these  other 
tubes — of  metal — can  be  as  trouble¬ 
some  as  they  are  tiny. 

To  see  that  they  behave  prop¬ 
erly,  the  Electronics  Division  of 
Superior  maintains  excellent  tub¬ 
ing  research  facilities,  exercises 
ti^t  control  over  production  and 
product,  helps  you  think  your  way 
out  of  problems  in  design  and 
speciheation. 


Superior  was  one  of  the  early 
birds  in  electronics  tubing — is 
always  one  of  the  first  to  come  to 
your  aid  when  you  have  tubing 
trouble . . .  and  is  definitely  a 
leader  in  tubing  technology. 

If  you  are  one  of  the  few  elec¬ 
tronic  tube  manufacturers  who 
are  not  now  enjoying  all  the  help 
Superior  can  give  you,  get  in  touch 
with  us  today.  Superior  Tube  Com¬ 
pany,  2500  Germantown  Avenue, 
Norristown.  Pennsylvania. 


52,600  SmrIiss  Nickel  Citkodes... 

standing  on  end  compared  with  a  ruler, 
and  an  ordinary  pin  under  a  lens. 


Which  It  Vm  B^ltf  For  Your  Product 


Or  LOCKSEAM*. . .  ?  Produced  di- 
rectly  from  thin  nickel  alloy  strip  stock, 

.040"  to  .100"  O.D.  in  standard  length 
range  of  11.5  mm  to  42  mm.  Round,  Mamh 

rectangular  or  oval,  cut  to  specified  fm^  irfjiii  ff 
lengths,  beaded  or  plain.  _ _ _ _ ^ 

(toctroalc  frodadi  for  uport  ffcraupfc  Drfvar-Norrfi  Compamf,  HorWi 


SEAMLESS...? The  finest  tubes  that 
can  be  made.  Standard  production  is 
.010"  to  .121"  O.D.  inclusive,  with 
wall  thicknesses  of  .0015"  to  .005". 
Cathodes  with  larger  diameters  and 
heavier  walls  will  be  produced  to  cus¬ 
tomer  specification. 
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for  RCA  experience 


RCA  TV  Components  reflect  RCA’s  vast  experience  in 
TV  design  . . .  and  incorporate  the  most  advanced  engi¬ 
neering  features.  RCA  TV  components  are  unexcelled  for 
wide-range  deflection  systems. 

RCA  television  components  are  "originals”  built  to 
rigidly  held  electrical  and  mechanical  specifications  which 
have  been  carefully  co-ordinated  with  tube  and  circuit  re¬ 
quirements.  They  are  "performance  proved”  and  competi¬ 
tively  priced. 

RCA  Application  Engineers  are  ready  to  work  with 
equipment  designers  in  the  adaptation  of  RCA  television 
compKinents  to  specific  designs.  For  further  information, 
write  or  phone  RCA,  Commercial  Engineering,  Section 
42BS,  Harrison,  N.  J.,  or  your  nearest  RCA  field  office. 


FIELD  OFFICES:  (EAST)  Harrison  6-8000.  415  S.  5th  St., 
Harrison,  N.  J.  (MIDWEST)  Whitehall  4-2900,  589  E. 
Illinois  St.,  Chicago,  111.  (WEST)  Trinity  5641,  420  S.  San 
Pedro  St.,  Los  Angeles,  California. 
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THE  ELECTRON  ART  (continued) 

the.se  frequencie.s  to  be  approxi¬ 
mately  216.5  me  and  230  me,  while 
the  re.sonant  frequeney  is  approxi¬ 
mately  222  me.  Thus 

^  ^  2^  216To  “ 

Fano  has  shown*  that  optimum 
matehing  to  a  simple  series  reso¬ 
nant  cireuit  is  achieved  by  a  mateh- 
ing  network  of  the  form  shown  in 
Fig.  2B,  which  consists  of  alter¬ 
nate  shunting  parallel  re.sonant  cir¬ 
cuits,  and  series  circuits. 

When  the  network  to  be  matched 
I  already  include.s,  as  in  this  case,  a 
j  .shunting  circuit  of  smaller  suscept- 
ance  than  the  first  element  of  the 
matching  network,  this  susceptance 
'  can  be  considered  as  being  lumped 
with  the  first  element  of  the  match¬ 
ing  network.  For  such  a  condition 
the  match  which  can  be  achieved  is 
the  same  as  when  the  series  circuit 
j  alone  is  to  be  matched. 


FIG.  3 — Optimum  matchinq  to  ulmpl* 
resonant  circuit  obtainable  with  net¬ 
work  of  n  eiements 


I  The  curves  of  Fig.  3,  which  are 
derived  from  results  obtained  by 
Fano,  give  the  optimum  match  to  a 
simple  resonant  circuit  which  can 
be  achieved  with  a  matching  net- 
1  work  of  n  elements.  For  the  pre.sent 
j  example  the  circuit  to  be  matched 
I  has  a  Q  of  15.3.  The  fractional 
bandwidth  5  over  which  the  match 
t  is  required  is  defined  by  the  for- 
I  mula  /,  -  /i/V/./.,  and  in  the 
j  present  instance  has  the  value 


234  -  214 


0.0895 


V'/j/i”  V2S4X214 

thus  5Q  has  the  value 

aQ  ■=  15.3  X  0.0895  ==  1.37 
Referring  to  the  curves  of  Fig.  3 


238 


Februorr,  195/ —  ELECTRONICS 


Established  1895  . .  Manufacturers  of  laminated  Plastics  since  1911  —  N  L  W  \  li  li  I  (i  •  1 1 1  I  \  \  lU 


DE.1^1 
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grafts"  an  insulating  "skin"  on  metal 


BRANCH  OmCES;  NEW  YORK  17  •  CLEVELAND  14  •  CHICAGO  11  •  SPARTANBURG,  S.  C.  •  SALES  OmCES  IN  PRINCIPAL  CITIES. 

WEST  COAST  REPRESENTATIVE:  MARWOOO  LTD.,  SAN  ERANCISCO  3  •  IN  CANADA:  DIAMOND  STATE  FIBRE  CO.  OE  CANADA.  LTD..  TORONTO  8 


4// 


) 


iann  iff/ 


Here  is  another  example  oi  the  practical  imagination  C-D  engineers  can  put  to 
work  to  solve  your  problems.  In  this  case  a  heavy  electrical  coimector  had  to  be 
covered  with  a  sale,  eihcient  insulation.  The  material  best  suited  to  do  the  job 
was  C-D  Dilecto. 


The  next  requirement  was  to  make  this  insulation  an  integral  part  oi  the 
whole  piece.  Here  is  where  practical  imagination  went  to  work.  The  solution 
was  to  laminate  and  mold  the  Dilecto  directly  on  the  metal  bar. 


When  you  have  a  problem  involving  plastics — whether  it  is  simple  or  com¬ 
plex — be  sure  to  check  with  C-D  engineers  for  a  practical,  unbiased  recom¬ 
mendation.  They  can  choose  the  material  best  suited  to  your  needs  from  a  wide 
range  oi  grades  oi  hve  basic  plastics  to  give  you  any  combination  oi  mechanical, 
electrical  or  chemical  characteristics.  A  call  to  your  nearest  C-D  oihce  will 
bring  you  this  kind  oi  help  any  time  -  all  the  time. 


POrfMef 


DILECTO  (L«min«t«d  Th*rmoMttiog  Pl«atic) 
CELORON  (Molded  High-Slr*ngth  Plaalic) 
DIAMOND  riBRE  (VgiouiMd  Fibn) 
VULCOID  (R— la  Impragnatad  Film) 
MICABOND  (Bondad  Mic*  SplitUags) 
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(g® 


^/OVitlOAD 
V  LtOMT  Min 


./MIDOn  UTCmNO 
^  MAY 


. /RADIO  AND  tNOH 
^  VOiTAQS 


Specified** 

Because  all  Leach  Relays  are  quality 
engineered  for  dependable  duty... 
they  are  specified  first  by  leading 
manufacturers  of  industrial  equip¬ 
ment  of  all  types.  If  your  equipment 
demands  relays  that  are  first  and 
foremost,  more  dependable  and 
longer  lasting,  specify  Leach  Relays 
. . .  they’re  more  dependable . . .  per¬ 
formance  proves  it.  Whatever  your 
relay  control  problem . . .  it's  a  chal¬ 
lenge  to  Leach.  Illustrated  are  but  a 
few  of  the  wide  selection  Leach 
provides  industry,  as  standard 
equipment. 


RELAYS  SHOWN  ABOVE  CAN  BE  SUPPLIED  WITH  VARIOUS 
CONTACT  ARRANGEMENTS.  WRITE  FOR  DHAILS. 

BCTTER  CONTROLS  THROUGH  BETTfH  RELAYS 


S915  AVALON  BOULEVARD,  LOS  ANGELES  3.  CALIFORNIA 
JUprtMnlotivM  in  Principnl  Citint  of  U.  S.  and  Conoda 


I  we  see  that  the  optimum  match  I 

j  which  can  be  achieved  with  a  two- 
!  element  matching  network  (one 
:  shunt  element  and  one  series  ele- 
!  ment)  results  in  a  vswr  of  approxi- 
^  mately  1.5. 

Fano  shows  that 

,  f^‘  In  -i-  d/  S  constant 

hJ  P  ’  j 

where  p  =  reflection  coefficient.  j 

A  little  study  reveals  an  import¬ 
ance  application  in  this  condition. 

It  shows  that  if  the  optimum  match 
is  to  be  achieved  over  the  band  of 
frequencies  between  /,  and  then 
the  match  at  any  point  in  that 
range  can  not  be  better  than  the  , 

optimum.  Thus,  for  example,  if  a  ' 

perfect  match  exists  at  one  point  in  j 

the  range,  p  =  0  at  that  point  and  | 

1,  p  — »  X.  Therefore,  the  contribu-  ! 

tion  to  the  integral,  which  repre¬ 
sents  the  area  under  the  curve  In 
1  ^p,  is  very  large  for  a  small  range  i 

of  frequencies  in  the  vicinity  of  the  ; 

point.  Since  the  value  of  the  in¬ 
tegral  is  bounded,  this  means  that 
the  contribution  at  other  sections 
of  the  range  must  be  small ;  that  is, 

1/p  must  be  small,p  large,  and  the 
match  poor. 

The  performance  of  the  antenna 
after  matching  gives  substantial 
confirmation  of  the  theory.  The 
vswr  oscillates  about  the  value  1.5. 

A  match  better  than  optimum  at  the 
'ends  of  the  band  has  been  obtained  { 

at  the  expense  of  a  match  poorer 
than  optimum  in  the  center. 

The  foregoing  discussion  applies 
to  impedances  which  can  be  repre-  i 

sented  by  the  circuits  of  the  type 
shown  in  Fig.  2A,  in  which  the 


f^uart.  >951  —  ELECTRONICS 
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letecHRON 


COMPANY 


ZONE. 


42  Union  Street 


Ashland,  Massachusetts 


Please  send  me  information  on  si^  and  types  of  Telechron 
Synchronous  Motors.  My  possible  application  b: 


Communications  Equipment  □ 


Other  (please  fill  in) 


Electric  Appliances 


Cost  Recorders 


Advertising,  Display  Items  □ 


Juke  Boxes 


□  Please  send  new  Catalog 


Today's  modorn  airfloldt  loavo  nothing 
to  chonco.  Airway  beacons  and  airstrip  lights 
flash  on  automatically  at  the  first  approach  of 
dusk.  Whether  “dusk”  occurs  in  mid-aftemoon 
or  at  its  duly  appointed  time,  pilots  need  not 
fear  for  proper  guidance  while  in  flight.  Lights 
resend  to  pre-determined  light  levels  and  func¬ 
tion  the  instant  they  are  needed. 

Weston  illumination  controls  permit  this  uni¬ 
formly  reliable  regulation  of  lighting.  Inde¬ 
pendent  of  human  judgment  or  arbitrary  light 
schedules,  it  is  a  great  advance  in  aviation  safety. 
These  controls  owe  their  dependability  to 
Telechron  Timing  Motors  —  also  used  in  aircraft 
instruction  markers,  street  lighting  and  industrial 
lighting. 

Instantly,  constantly  synchronous,  Telechron 
Timing  Motors  give  dependable  performance 
every  time. 

Timing  On  Your  Mind? 

If  you  have  a  timing  problem  to  contend  with, 
a  Telechron  application  engineer  can  be  of  great 
help  to  you.  Backed  by  broad  field  experience, 
he  can  lead  you  to  important  savings  in  time 
and  money.  Consult  him  early  in  your  planning. 
For  immediate  facts,  send  coupon  below. 
TELECHRON  INC.  A  General  Electric  Affiliate. 


Automatic  Airway  Beacon 
Controlled  by 
Telechron  Timing  Motor 


THAT  MUST  NOT  FAIL 
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Multi-Channel 

Oscilloscopes 

As  specialists  in  roulti-channel  ’scopes, 
ETC  offers  a  broad  line  for  critical  test¬ 
ing,  production  and  research  needs.  In 
addition  to  standard  types  incorporating 
2,  4,  and  5  wave  forms  on  a  single  tube, 
many  special  designs  and  adaptations 
are  regularly  produced  for  specific  uses. 
Full  details  on  any  type  will  gladly  be 
sent  on  request. 


PHILADELPHIA  18,  PENNSYLVANIA 


THE  ELECTRON  ART  (coiiti»a#<l) 

shunting  element  has  susceptance 
smaller  than  that  required  for  the 
first  element  of  the  optimum  match¬ 
ing  network.  If  the  susceptance  of 
the  shunt  element  is  larger  than 
this  value,  the  excellence  of  the 
match  which  can  be  achieved  is 
poorer  than  the  value  indicated  by 
the  curves  of  Fig.  3.  In  terms  of 
the  impedance  curve  on  the  Smith 
Chart,  too  large  shunt  susceptance 
means  that  the  impedance  curve  of 
the  uncompensated  impedance  is  al¬ 
ready  wrapped  too  tightly  as  shown 
in  Fig.  4. 

Although  the  example  which  has 
been  considered  in  the  above  discus¬ 
sion  was  a  series  resonant  circuit 
shunted  by  a  parallel  resonant  cir- 


MULTI-GUN 
CATHODE  TUBES 
'::0  The  answer  to  prob- 
lems  involving  registra- 
r  tion  of  a  multiplicity  of 
transients  on  a  single 
screen.  2-,  4-,  6-,  8-  and 
1 0-gun  types.  Also  a  com¬ 
plete  line  of  standard  S" 
cathode  ray  tubes. 


IB)  MATCHINC  NETWORK 


FIG.  S — Counterpart  of  impedance  of 
Fiq.  1  for  which  matching  criteria  apply 
ia  ihown  in  A.  Aiaockitod  matching 
network  ia  shown  in  B 


cuit,  the  curves  of  Fig.  3  apply 
equally  well  to  an  impedance  of  the 
type  shown  in  Fig.  5A. 

Furthermore,  all  the  arguments 
which  were  applied  to  the  matching 
of  a  series  resonant  circuit  apply 
equally  well  to  the  matching  of  a 
parallel  resonant  circuit  if  react¬ 
ance  is  substituted  for  susceptance, 
and  so  on. 

Thus,  a  parallel  resonant  circuit 
is  best  matched  by  a  network  such 
as  the  one  shown  in  Fig.  5B  which 
begins  (at  the  load  end)  with  a 
series  element. 

The  match  to  a  circuit  such  as  the 
one  in  Fig.  5A  is  only  as  good  as 
is  indicated  by  the  curves  of  Fig.  3 
if  the  reactance  of  the  series  ele¬ 
ment  is  smaller  than  that  required 
for  the  first  element  of  the  optimum 
matching  network  of  Fig.  5B. 

Reference 

(1)  R.  M.  Fano,  “Theoretical  I«imita> 
tiona  on  Broadband  Matching:  of  Arbitrary 
Impedances/'  Technical  Report  No.  41, 
MIT  Research  Lab.  of  Blectronics. 
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A  SPEER  CARBON  COVPANY  SUBS  DJARY 


for  consistent  long-life 


.if  Coinpl*t«  you»  circwHs 
/  with  R.  F.  coils... eholcM 
f  ...tubular  and  disc  capa¬ 
citors ...  high  voltogo  con- 
donsors...capristors  by 
JEFFERS  ELECTRONICS.  INC. 
DU  BOIS,  FA.  , 

AmiW  SfMr  CaYbvn  C«.  SvbtMary 
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NEW  PRODUCTS 

(continued  from  poge  130) 


the  tv  images  has  an  accuracy  of 
one-half  of  one  line.  A  light  beam 
of  0.0005  in.  records  high-fidelity 
sound  over  the  entire  range  of  fre¬ 
quencies. 


WHY  WORRY?  Let  Victoreen’s  three  old 
sund-bys  ....  stand-by  to  protect  you. 


Remote  Broadcast 
Equipment 

Radio  Engineering  Laboratories, 
Inc.,  36-40  Thirty-Seventh  St.,  Long 
Island  City  1,  N.  Y.,  is  producing 
the  model  695  50-watt,  153-mc  f-m 
remote  pickup  equipment.  It  is  of 
interest  to  broadcasters  not  only  for 
regular  program  pickup  use,  but 
also  for  emergency  broadcasts  be¬ 
cause  the  program  can  be  on  the  air 
as  soon  as  the  pickup  truck  gets  its 
microphones  to  the  site  of  the  re¬ 
mote.  Another  use  is  as  an  emer¬ 
gency  studio-to-transmitter  link  to 
replace  normal  facilities  during 
temporary  failures  due  to  storm  or 
other  causes. 


AREA  SAFE?  Victoreen’s  area 
monitor ;  the  Proteximeter  for  vis¬ 
ual  indication  of  accumulated  scat¬ 
tered  radiation  up  to  200  milli- 
roentgens.  No  cords  to  stumble 
over;  the  Proteximeter’s  self  con- 
.tained  batteries  last  long,  cost  lit¬ 
tle.  Buy  the  finest  and  be  sure; 
Victoreen’s  Proteximeter. 


Proteximeter  Model  300 


YOU  SAFE?  Personally  yours, 
a  Victoreen  pocket  chamber 
clipped  beside  your  fountain 
pen  goes  everywhere  you  do. 
.  .  .  and  tells  the  story.  With 
one  Minometer,  and  a  pocket 
chamber  for  each  worker  you 
know  the  daily  dosage. 


Minometer  Model  287 


ALPHA  SAFE?  Alpha 
particles  do  not  penetrate 
very  far,  but  they  contamin¬ 
ate  just  the  same.  Erroneous 
results,  especially  in  delicate 
tracer  and  isotope  work,  may 
result  from  alpha  contamin¬ 
ation.  Be  sure  with  a  Victor¬ 
een  Alpha  Meter. 


Alpho  Meter  Model  356 


Multiple-Outlet  TV 
Antenna  System 

Radio  Corp.  of  America,  Camden, 
N.  J.  Type  SX-8B  tv  Antenaplex 
system  can  furnish  high-quality 
picture  reception  at  as  many  as  350 


5806  HOUGH  AVf.»  CltVElAND  3.0HI0 


FebruarY,  1951  —  ELECTRONICS 


SINCE  1919 


trade  MARK PEO us  PAT  Off 


to  to  miniaiure 

KBE  SOCKETS 


described  as  follows,  to  meet  diversified 
requirements. 

MYCALEX  410  conforms  to  Grade  L-4  speci¬ 
fications,  is  priced  comparable  to  mica-blled 
phenolics.  Loss  factor  is  only  .015  at  1  me., 
insulation  resistance  10,000  megohms. 

MYCALEX  41  OX  is  low  in  cost  but  insulat¬ 
ing  properties  greatly  exceed  those  of  ordinary 
materials.  Loss  factor  is  only  one-fourth  that 
of  phenolics  (.083  at  1  me.)  but  cost  is  the 
same.  Insulations  resistance  10,000  megohms. 

MYCALEX  TUBE  SOCKET  CORPORATION 

Under  Excluiii'*  ticente  of 
MTCAIEX  CORPORATION  OF  AMERICA 
30  ROCKEFEllER  PLAZA,  NEW  YORK  30,  N.  Y. 


These  glass-bonded  mica  sockets  are  pro¬ 
duced  by  an  exclusive  MYCALEX  process 
that  reduces  their  cost  to  the  level  of  phenolic 
sockets.  Electrical  characteristics  are  far  supe¬ 
rior  to  phenolics  while  dimensional  accuracy 
and  uniformity  exceed  that  of  ceramic  types. 

MYCALEX  miniature  tube  sockets,  available 
in  7-pin  and  9-pin  types,  are  injection  molded 
with  great  precision  and  fully  meet  RTMA 
standards.  They  are  produced  in  two  grades. 


“Owners  of  'MYCAlfX"  Pofonfs" 

Eucilln  Iffkn:  30  Plata,  Now  Yack  30  •  PlHl  Mi  filMIll  inicn;  OHIm,  Haw  Janay 
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THE  MEASURE  OF 
MICROPHONE  VALUE 


MODEL  22 


NEW  PRODUCTS  (niitiiiiM^) 

outlets  simultaneously  with  a  single 
amplifier  assembly  in  use.  It  is  de- 
.signed  for  apartments,  hotels,  de¬ 
partment  stores  and  other  large 
buildings  where  individual  anten- 
i  nas  are  impracticable.  In  the  cabi¬ 
net  illustrated  are  the  high-gain  r-f 
amplifiers  for  each  local  tv  channel 
and  the  self-contained  power  sup¬ 
ply,  each  mounted  on  a  master 
chassis. 


Cable  Connector 

!  Jerrold  Electronics  Corp.,  121  N. 
i  Broad  St.,  Philadelphia  7,  Pa.  Type 
C-51  solderless  coax  fitting  is  a  male 
connector  for  RG-59/U  cable  and 
mates  with  the  model  C-61  heavy- 
duty  female  receptacle  and  model 
,  C-81  cable  coupler  which  is  used  to 
j  splice  two  RG-59/U  cables.  Fittings 
are  made  of  brass  and  plated  with 
I  silver.  The  C-51  is  li  in.  long  by 
I  i  in.  in  diameter. 


Every  inch  a  sound  performer 

An  all  around  value.  Right  for  performance,  style, 
dependability  and  price.  Specified  as  the  standard  by 
leading  manufacturers  of  communications,  sound,  and 
recording  equipment.  For  standards  of  comparison 
Turn  to  Turner  crystal,  dynamic,  cardioid,  ceramic  and 
carbon  microphones. 

Write  for  Literature.  THE  TURNER  COMPANY 
905  17th  Street  N.  E.,  Cedar  Rapids,  Iowa 

la  Canada:  Canadian  Marconi  Company,  Toronto,  Ontario 

Export:  Ad.  Awriomo,  Inc.,  i9  Brood  Stroot,  Now  York  4,  N.Y. 


Cryttols  licon*ad  wndor  potonts  of  tho  Bruch  Dovolopmonl  Compony 


Miniaturized  Oscilloscope 

Hycon  Mfg.  Co.,  2961  E.  Colorado 
St.,  Pasadena  8,  Calif.,  has  an¬ 
nounced  a  miniaturized  oscilloscope 
designed  for  rugged  mobile  applica¬ 
tions  but  adequate  for  testing  h-f 
equipment  and  portraying  pulse- 
type  wave  forms.  It  weighs  17  lb 
and  measures  9  in.  high  x  6  in.  wide 


246 


Februorr,  1951  —  ELECTRONICS 


Actwol  Si 


NOm  A  FEW  TERRITORIES  ARE  STILL  OPEN  FOR  WIDE  AWAKE  REPRESENTATIVES  IN  SELECTED  AREAS  —  INQUIRIES  INVITED. 
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...  for  minimum  size 
. .  maximum  dependability 
.convenient  rectongular  sirape 


GLENCO  SUBMINIATURE 
CAPACITORS 

FOR  COUPLING  AND  lYPASS  APPLIUTIONS 


COBCITY 

nro. 

SMCt 

SUB- 

MINUTMtf 
)50  V.  D.C. 

MUBlf 

UTIt 

SMCi 

SUB- 

MINIATBBI 
ZSO  V.  D.C. 
MULTlUYi* 

sizes  II 

i  w 

>1  INCHiS 

L  W 

.0005 

.001 

.005 

.01 

.30  .19 

.05 

.61  .43 

.46  .33 

.10 

.SB  .63 

.65  .45 

.50 

.70  .55 

1.0 

0 

• 

0 

D=.1H 

li=.1»-.l«»l 

SPECIFICATIONS  FOR  CBM  AND  SMCB* 
COUPLING  AND  BYPASS  CAPACITORS 

•  FLASH  TESTED  AT  3  TIMES  RATED  D  C.  VOLTAGE 

•  POWER  FACTOR  LESS  THAN  1% 

•  INSULATION  RESISTANCE  EXCEEDS  10,000  MEGOHMS 

•  MEET  ALL  RMA  SPECIFICATIONS 

*Types  CBM  ond  SMCB  ore  shown  os  typkol  examples  oF  Hie 
spoce  sovinp  possible  wiHi  GLENCO  copocitors.  Mony  mere 
stondord  ^pes,  including  o  greet  variety  of  temperature 
compensoting  ceromic  copocitors,  are  ovoiloble.  Quotations 
on  these  or  types  to  customers'  specificotion  will  b.  supplied 
promptly  on  request. 


t*w-j 


CBM  MINIATURE 
COUPLING  AND  BYPASS 


GLENCO  CORPORATION 

DURHAM  AVENUE,  METUCHEN,  NEW  JERSEY 


TYPE  TC  — TEMPERATURE  COMPENSATING 
CERAMIC  PLATE  CAPACITORS 

TYPE  CBM— MINIATURE  COUPLING  AND 
BYPASS  CAPACITORS 

TYPE  SMCB  —  SUB-MINIATURE  COUPLING  AND 
BYPASS  CAPACITORS 


GLENNITE*  ACCELEROMETER 


MODEL  A403 

(ILLUSTRATED) 

W*  or*  curroatly 
Btgainq  a  aumbar  ol 
oth«r  typM  oi  accol- 
•romGtors  and  Btroia 
qaugM.  Wg  ioTitG  la- 
quiriM  eoacGralBg 
uaits  of  tpociol  doaiga. 
Doctroaic  oquipmoat 
coa  also  bo  tuppUod 
for  ttoo  la  coaiuactloa 
with  this  oquipvBoal— 
cotbodo  folioworBp  odb- 
pUfiors,  filtora  oad  r^ 
cording  oquipaioat. 

*Registtrtd  Tred«morti 


I  SENSITIVITY:  10  mv/g 

>  RESONANT  FREQUENCY  8  kc 

•  USEFUL  FREQUENCY  RANGE:  3  to  4000  cps 
i  CAPACITANCE;  1500  mmf 

•  SIZE;  I'/e"  diom.  x  V." 

•  WEIGHT :  Approx.  1  ounce 

•  MOUNTING:  3 — 2  x  56  moehine  screws  spaced 

120*  apart  on  o  1V4"  diameter  circle 

•  MAX.  DIRECTIVITY:  Perpendiculor  to  mount 

•  TEMPERATURE  RANGE;  — 60*C  to  +90°C 

>  acceleration  RANGE:  0.1  to  6OO9 
t  CABLE:  4  ft.  shielded  coble  supplied 

t  CALIBRATION:  Instruments  individually  calibrated 
at  29  From  20  to  1500  cps 

•  MOVEMENT:  Compressional 


GULTON  MFC.  CORP. 

METUCHEN  •  NEW  JERSEY 


PREaSION-BUILT  BY 

ECLIPSE-PIONEER 

GUARANTEED  ACCURACY  TO  WITHIN  15 
MINUTES  ON  ALL  PRODUQION  UNITS 


For  more  than  17  years  Eclipse-Pioneer  has  been  a  leader  in 
the  development  of  high  precision  synchros  for  aircraft,  marine 
and  industrial  applications.  Today,  thanks  to  this  long  experi¬ 
ence  and  specialization,  Eclipse-Pioneer  Autosyn*  Synchros 
give  you  a  guaranteed  accuracy  of  1 5  minutes  (maximum)  on 
all  individual  AY  200  type  400  cycle  transmitters,  differential 
generators,  control  transformers  and  resolvers.  Furthermore, 
this  phenomenal  accuracy  applies  to  all  production  units  in  this 
series.  Where  special  applications  are  involved,  Eclipse- 
Pioneer  will  supply  Autosyn  Synchros  with  an  even  finer 
degree  of  accuracy.  And  remember,  when  you  buy  from  Eclipse- 
Pioneer,  this  high  precision  is  yours  at  the  lowest  possible  cost. 

*■£6.  TtAOC  MAM  KNOll  AVUTMM  CMPMATKM  LOOK  FOt  TMC  PIONEER  HAIK  V  OWALITT 


•U.  14.  PAT.  OFF. 


Typical  Performance  Characteristics  for  one  AY>201-3 
Autosyn  Synchro  when  transmitting  to: 


INPUT 

Voltage 
Frequency 
Current 
Power 
Impedance 
OUTPUT 
Voltage  max. 
(rotor  output) 
Voltage  at  null 
Sensitivity 
Voltage 
phase  shift 
System  accuracy 
(max.  possible 
spread) 


On*  Control 
Troneformor 

Two  Control 
Trontformort 

26-volts,  single-phase 
400  cycles  per  second 
105  milliamperes 

0.90  watts 

85-t-j240  ohms 

26-volts,  single-phase 
400  cycles  per  second 
130  milliamperes 

1.4  watts 

80-|-jl80  ohms 

18.0  volts 

30  millivolts 

315  millivolts,  degree 

15.5  volts 

20  millivolts 

270  millivolts  degree 

18.5  degrees 

24.5  degrees 

0.5  degrees 

0.5  degrees 

ThrM  Control 
Trantformttrft 


26-volts.single-phase  | 
400  cycles  per  second 
155  milliamperes 
1.9  watts 
77-t-jl49  ohms 


13.3  volts 
20  millivolts 
230  millivolts  degree  | 

28.0  degrees 
0.5  degrees 


Othor  f-P  procisioo  compooeott  lor  forvo  nMcbooitni  ond  compotiog  ogoipmoot; 
Sorvo  molon  and  •ytlomv  •  rolo  gonorolor*  •  gyroi  •  stobill- 
zoNon  oquipmoni  •  lurbino  powor  tuppliot  •  romoto  indicoting- 
Irontmilling  oytlomt  and  tpocial  purpoio  olociron  lubot. 

For  detailed  hdormathn,  write  to  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 

TETERBORO,  NEW  JERSEY 
Ezpofft  Solo*;  Bondiz  IntamoMonol  Division,  72  FIflli  Avonwo,  Now  York  1 1,  N.  Y. 


>  NEW  PRODUCTS  (continued) 

X  14J  in.  long.  The  circuit  contains 
9  tubes  including  rectifiers.  Sweep 
frequency  range  is  from  3  cycles  to 
beyond  50,000  cps.  Vertical  ampli¬ 
fier  response  is  flat  within  3  db 
from  d-c  to  2  me,  while  horizontal 
response  is  flat  within  2  db  from  d-c 
to  100  kc.  It  also  features  faithful 
reproduction  of  wave  forms  with 
3-/isec  rise  times  and  100-kc  square 
I  waves.  Deflection  sensitivity  ex- 
j  ceeds  0.5  v  per  in.  at  all  line  voltages 
1  from  105  v  to  125  v  and  at  all  line 
frequencies  from  50  cycles  to  1,000 
cycles. 


Static  Magnetic  Memory 


Alden  Products  Co.,  117  North 
Main  St.,  Brockton  64,  Mass.  Model 
5100RA  static  magnetic  memory, 
a  device  for  recording  and  storing 
information  in  digital  calculating 
machinery,  has  a  built-in  coupling 
circuit  in  each  unit  to  facilitate  two- 
core  opieration.  Pulse  handling  rate 
ranges  from  0  to  25  kc.  The  device 
operates  essentially  as  a  magnetic 
trigger  pair  which  requires  no  vac¬ 
uum  tubes  to  maintain  position. 
Illustrated  is  a  single  unit  showing 
the  damping  resistor  and  rectifier 
tab. 


H-V  Resistors 

Resistance  Products  Co.,  714  Race 
St.,  Harrisburg,  Pa.  Type  T  high- 
voltage  resistors  are  specially  de¬ 
signed  to  withstand  the  high  d-c. 
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We  are  ready 


.  .  .  On*  of  the  world's  loryost  producers  of  televisio« 


antennas  and  accessories,  has  allocated  a  most  substantial  portioM 


of  its  facilities  for  prime  and  sub-contract  orders. 

We  offer: 

EXPERIENCE!  Leaders  in  the  industry  whom  we  hove  servicerl 
in  the  post,  include  such  outstanding  organizations  os  RCA,  PHILCO, 
ADMIRAL,  MOTOROLA.  BENDIX,  EMERSON,  PILOT,  STROMBERG- 
CARLSON,  etc. 

80,000  square  feet  pf  floor  space  with  modem  production 
machinery  and  high-speed  ossembly  lines. 


TRAINED  manufacturing  personnel  geared  to  the  type  of  moss- 
production  that  meets  "deadlines"  and  lowers  costs. 

EXCELLENT  sources  of  supply  for  raw  material. 


KNOW-HOW  in  purchasing  and  delivery  expediting. 
FINANCIAL  resources  that  are  ample  and  liquid. 


For  IMMEDIATE  ACTION,  phone— wire— 
or  write  direct  to  the  attention  of  Mr. 
Albert  Finkel,  Vice-President. 


DIVISION  OF  CONTRACT  OPERATIONS 


ELECTRONICS  — februory,  1951 


249 


NEW  PRODUCTS 


(continiMd) 


STEVENS 


MAKES 


•  MORE  OUTPUT  . .  .  LOWER 
COSTS  .  .  .  from  EXCLUSIVE  SPEED 
FEATURE.  Universal  motors  permit 
variable  speeds  without  changing 
belts  and  pulleys.  Coil  design  per¬ 
mitting,  speeds  as  high  as  7500 
RPM  are  not  uncommon, 
e  PORTABILITY.  Conveniently  car¬ 
ried  from  place  to  place.  Machines 
come  mounted  on  bases  to  constitute 
one  complete  unit, 
e  MUCH  LOWER  ORIGINAL 
COST.  The  same  investment  buys 
more  GEO.  STEVENS  machines  than 
any  other  coil  winding  machines, 
e  LONG  LIFE.  Most  of  the  original 


GEO.  STEVENS  machines  bought  14 
years  ago  are  still  operating  daily 
at  full  capacity. 

e  MUCH  FASTER  CHANGING  OF 
SET-UPS  than  any  other  general 
purpose  coil  winding  machine. 
Quickly  changed  gears  and  cams 
save  time  between  jobs, 
e  VERY  LOW  MAINTENANCE. 
Replacement  parts  are  inexpensive, 
can  be  replaced  in  minutes,  and  are 
stocked  for  “same  day"  shipment, 
thus  saving  valuable  production  time, 
e  EASIEST  TO  OPERATE.  In  one 
hour,  any  girl  can  learn  to  operate 
a  GEO.  STEVENS  machine. 


ay© 


STEVENS 


Pood  of  Ppferion 
Cfiicogo  30.  lUmoii 


Transformer  winder  Model  37S  multiple  winds  power,  audio,  automotive*  fluor¬ 
escent  ballast  and  similar  types  of  coils.  XX'inds  wire  from  No.  18  B&S  to  46  B&S 
up  to  9"  O.D.  Maximum  economy  is  possible  by  using  mandrels  up  to  30"  long. 
Thirty  or  more  coils  may  be  waiuniLat  one  time.  All  turns  are  accurately  registered 
by  Model  50  or  51  6"  full  vision  clock  face  Dial  Counter.  Set-ups  can  be  changed 
in  less  than  5  minutes.  A  gear  chart  is  furnished  to  quickly  determine  wire  spacing. 

No  loss  of  turns  (an  feature)  and  accurate  margins  are  assured  by  a 

screw  feed  traverse  and  an  electrically  controlled  clutch.  Highly  polished  wire  guide 
rollers  are  ball-bearing  mounted  for  free  running.  Traverse  is  quickly  adjusted  from 
VifT  to  6". 

Paper  feed: — A  tilting  table  for  pre-cut  paper  is  furnished  making  paper  feed 
simple  and  fast,  or  a  new  roll  paper  feed  for  extra  economy  is  available  at  a  small 
additional  cost. 

Motor  equipment: — Variable  speed,  uniform  torque  Vi  H.P.  motor  with  foot 
treadle  control. 

Tension  equipment: — 12  T-1  tensions  and  spool  rack.  Tensions  will  handle  6" 
spools. 

Mounting: — Ground  steel  channel  base  ensures  rigidity  and  permanent  align¬ 
ment.  Machine  is  shipped  mounted  on  bench  ready  for  use. 


Th«r«  It  a  GEO.  STEVENS  machine  for  ever^  coil  winding  nood.  Machines  that  wind  ANY 
kind  of  ceil  ore  available  for  laboratory  or  production  line.  .  .  .  Send  in  a  sample  of  your 
ceil  or  a  print  to  determine  which  model  best  fits  your  needs.  Special  designs  can  be  made 
for  special  applications.  Write  for  further  information  today. 


High-Fidelity  Speaker 

Radio  Coup,  of  America,  Harrison, 
N.  J.  Type  515S2  is  a  new  15-inch 
duo-cone  loudspeaker  designed  for 
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Pronk  Tatr« 

6022  No.  !•••»  Av«.,  Chicofo  30,  IIIIiigIs 

K.  RbM 

If  11  W.  fth  lot  Anfloiot  6y  Colifoniio 

t.  A.  Staff  A  Co. 

1213  W.  3rd  $(.«  Clovolond  13*  Ohio 


pulse  and  transient  voltages  en¬ 
countered  in  tv  power  supplies. 
They  are  of  particular  use  in  volt¬ 
age  doubler  circuits  and  as  bleeders 
where  ordinary  resistors  have  a 
limited  life.  The  temperature  co¬ 
efficient  of  resistance  is  approxi¬ 
mately  0.05  percent  per  deg  C; 
voltage  coefficient  of  resistance,  ap¬ 
proximately  0.0001  percent  per  volt. 


SHF  Signal  Generator 

Hewlett-Packard  Co.,  395  Page 
Mill  Rd.,  Palo  Alto,  Calif.  Model 
618A  shf  signal  generator  offers 
continuous  coverage  of  frequencies 
from  3,800  to  7,600  me.  It  provides 
a  1-mw  signal  into  a  50-ohm  coaxial 
load  at  zero  dbm.  The  instrument 
also  offers  a  variety  of  output  types. 
It  may  be  externally  frequency 
modulated  with  maximum  deviation 
of  10  me.  It  may  be  externally 
pulse  modulated  with  a  positive  or 
negative  peak  voltage  of  approxi¬ 
mately  15  V.  Internal  square  wave 
modulation  is  also  provided  within 
the  frequency  range  of  400  to  1,000 
cps. 


[VULCAN 


(iteotest  PORTABLl||  PRODUCTION  LINE  TESTING 
of  them  all! 


SERVOSCOPE 


SERVOMECHANISMS 


SERVO  CORPORATION 
OF  AMERICA 

NEW  HYDE  PARK 
LONG  ISLAND 
NEW  YORK 


MAGNETIC  TAPE  RECORDER 

15,000  cps  •  Vh  inches  per  second 

HALF  TRACK! 

•  Eit«nd«d  rong*  1$.000  cycl«  Kolf<frack  ro« 
cording  at  7'/]  inches  p«r  ••cond. 

•  Incrtdiblo  porformanc*  thot  oquols  or 
coodi  most  full'track  IS  l.p.i.  rocordtrs. 

•  Savts  75%  on  tap*  by  combining  132  min.  of 
recording  on  a  singl*  2400-ft  N.A.I.  rool. 

•  Can  bn  furnishnd  with  Singin  Track  Hoads. 

Writ#  for  Complntn  Spncificationt 
.  and  Control  Arrangnmnnt 

AMPEX  ELECTRIC  CORPORATION 

Son  Corlos,  Coliforni<«  - 


Aulomotic 

WATER  IMMERSION  HEATER 
Thcrmottol  Control 

Hoots  water  electrically  in  largo 
and  small  tonks,  range  boilers,  etc. 
Easily  instolled.  Does  not  disturb 
existing  plumbing. 

Low  cost  hot  water  for  small  foe* 
torics,  stores,  offices,  loboratoriat 
and  a  host  of  other  ploces. 

Special  types  for  heating  oils, 
chemicals  and  other  liquids. 


VULCAN 

ELECTRIC  COMPANY 

DANVERS  lO  MASS. 


INVALUABLE  IN  RESEARCH 
RAPID  INSPECTION  ON  THE  PRODUCTION  LINE 

A  SERVO  ANALYZER 


•  STANDARD  RANGE:  .1  TO  20  CYCLES  PER  SECOND 


•  SINE  WAVE 
n  MODULATED  CARRIER 
50  TO  800  CYCLES 


LlL. 


mr 


ELECTRIC  HEATING  UNITS 


n  SQUARE  WAVE 
n  READS  DIRECTLY 
SERVO  LAG  OR  LEAD 
IN  DEGREES 


For  PxccUioK  Washers... For  P%eci4i<xK  Stampings.., 


WHITEHEAD  STAMPIHG  CO. 

A  proforred  soorco  of  proclelon  modo  WASHERS  and  STAMPINOS.  44  yenrs  of  on. 
perfence  ood  up  to  the  mlnuto  focBMoe,  oesuro  higheet  quolily  ood  lervlco. 


1691  W.  Lafoyetto  BWd. 


An  Accredited  Technical  Institute 
Pioneer  in  Radio  Engineering 
Instruction  Since  1927  . 


il  Institute 

eering  7 

■ . I  AW 


D«froit  16p  MicliifaK 


r> 

APITOL  RADIO 

ENGINEERING 
§  INSTITUTE 

L  9  ^  Advanced  Home  Study,  and 

L  Residence  Courses  approved 

for  Veteran  Training,  in  Prac- 
tical  Radio-Electronics  and 
Television  Engineering. 

A  yow  hm  hom0  ffvdy  or 

Iv.  fifdwic.  kIioo/ cofolog  by 

wrilMg  H  09fit.  2t7 

"  1ltktPitliltaf.RI..WKNHtii1l.l.(. 
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KjoJxSji 


msuline 


CORPORAT 

avenue  •  I 

1335  Soufh  Flow 


flON  OF  AMER 

LONG  ISIANO  CITV 


INSUlINt  BUIIOING 
Wnt  Coast  Brooch  on 
f«c<ol,v,  Cortod.oo  5 


CANADIAN 


MARCONI 


COMPANY, 


specialists  in  custom-built. 


KAHLE  CUSTOM  BUILDS  ma 
chines  to  moke  the  exact  tubes 
you  require — from  big  20-inch- 
er$  to  tiny  sub-minioture — from 
loborotory  types  to  those  for 
high-speed  production.  Kohle 
pots  each  unit  through  exhaus¬ 
tive  trial  runs  in  our  plant  to  * 
assure  trouble-free  operation  in  ^ 
yours.  t 

#337  BUTTON  STEM  MACHINE 
FOR  MINIATURE  AND  SUB¬ 
MINIATURE  TUBES 
This  24-lieod  mochine  has  two 
upper  moulds  tor  moking  non-tubu- 
loted  stems  with  short  leod  wires 
important  features  include:  dual¬ 
motor  drive,  one  for  heods,  one  for 
indexing  ond  com  mechanisms, 
independent  of  eoch  other;  optional 
outomotic  wire  feed;  optional  auto- 
motic  gloss  feed  (not  shown); 
automotic  un'ooder;  individ- 

.  uol  heod  units,  readily  re- 

^  movoble;  hormonic  barrel 

^  com  ond  roller  index.  Co- 

^  pocity:  1000  per  hour. 


Froduction-boosting,  lobor-savlng  equip¬ 
ment  for  complete  monufocture  of  cothode 
roy  tubes,  stondord,  minioture  ond  sub- 
minioture  rodio  tubes,  sub-minioture  tubes, 
fluorescent  lamps,  photocells,  x-ray  tubes, 
gloss  products. 


Consulfot/ons  Mv/fod 
Send  for  our  new  cotofog 


1309  Seventh  Street,  North  Bergen,  New  Jersey 


ittBuline 


cabinet  or  chassis  for 


loading 


Bonulaelurar  of 
>  couMigtM  oi  bun- 


,  -  -  wiccrriCQI  c( 

y  not  take  advantage  of 
years  of  experience,  engineer 
competence,  and  modern  prod 
Uon  facilities.  Goto  coils  are  bi 
for  you,  to  your  specifications. 


f  s  S  I  N  C  El  9  I  7 

65  PAVILION  aVE 

providence  S.  R  I 
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high-quality  reproduction  at  both 
high  and  low-power  levels.  The  : 
permanent-magnet-type  unit  fea¬ 
tures  high  sensitivity  between  40  ^ 
and  12,000  cps  and  is  capable  of  i 
handling  a  25-watt  input.  It  is  I 
intended  particularly  for  use  in  ! 
equipment  such  as  high-quality  | 
radios,  phonographs,  tv  receivers  I 
and  monitors.  The  duo-cone  ar-  j 
rangement  avoids  the  crossover 
interference  characteristic  of  con¬ 
ventional  high-low  speaker  combi¬ 
nations  in  which  the  woofer  and  I 
tweeter  are  spaced  apart.  Each  ' 
cone  is  mounted  in  its  own  housing 
and  is  driven  by  its  own  voice  coil 
operating  in  its  own  air  gap. 


Insure  dependable  pea^d^rformance 

M  VOlTAOl  STABILIZERS 


Build  optimum  performance  right 
into  your  electrical  or  electronic 
product.  Make  sure,  right  from  the 
start,  of  complete  protection  from 
the  hazards  and  problems  of  fluctuat¬ 
ing  line  voltage.  Raytheon  Voltage 
Stabilizers  are  compact,  light  in 
weight,  ruggedly  built,  low  in  cost. 

These  patented,  precision-built  mag¬ 
netic  units  will  deliver  constant  AC 
voltage  regardless  of  line  variations. 

Automatic,  with  no  moving  parts, 
they  never  need  adjustment  or  main¬ 
tenance.  Choose  from  a  wide  range 
of  catalog  types  —  or  special  models 
can  be  custom-built  to  meet  your 
special  needs.  Write  for  our  new 
Voltage  Stabilizer  Bulletin.  Use  the 
coupon  below. 

RortMon  Prodwcti  inciwd*  Morin«r«  PoMifM>d«r*  ro^or;  FothomAtBrs*;  rodio  ofid  MBvuiON  r«c*lv«rt; 
tvb«s;  microwov*  cowiiwwwcotiom;  •{•ctroshitic  oir  d«OfMirt;  W«ldpow«r*  w«ld«rt;  voHoo*  stobdizcn; 
RBcHdkorgBT*  bott«ry  cHorg«rt;  R«ctifiH«r*  bofttry  Bliminotor*;  RBCtiringBrL*;  lromform«rs;  Micro* 
Klarfii*  diodMmiy;  froctiofiol  hp  motors  ond  othor  Bloctrooic  ogwipmofit.*^ 


Insulator  Bushings 

American  Products  Co.,  1652  No. 
Honore  St.,  Chicago  22,  Ill.,  are  now 
making  molded  Nylon  and  Styron 
in.sulator  bushings  for  the  radio 
and  electronic  industries.  They 
feature  low  moisture  absorption, 
easy  assembly  and  retention  of 
shape.  The  bushings  are  available 
in  lengths  from  J  in.  to  1 A  in.  x  A 
in.  Outside  diameter  is  0.187  in.  to 
0.188  in.,  and  inside  diameter  is 
0.126  in.  to  0.128  in.  Other  sizes 
are  made  to  order. 


•  Constant  AC  output  valtag*(  ±16%) 


•  Wido  AC  input  voltago  Kmits  (±1S%) 


•  Quick  rosponso  —  stabiNzM  vorying  in¬ 
put  voltago  wMtiin  1/20  second 


•  Solf-Protocting  Agoknt  Ovorlood 


•  Low  Oporoting  Cost 


•  Designs  ore  ovoiloble  in  ratings  from  5 
to  10,000  watts 


EATTHION  MANUrACTUEINO  COMPANT 

Magnetic  Components  Divisian,  Dept.  6460-A 
Wahhom  S4,  Mossadtusetts 

Please  send  me  your  new  Voltage  Stabilizer  BuNelin 


Pagiug  Speaker 

University  Loudspeakers  Inc.,  80 
S.  Kensico  Ave.,  White  Plains, 
N.  Y.,  has  introduced  model  Cobra- 
12  paging-type  speaker  of  radically 


VOITAOE  STABILIZER 
HEADQUARTERS 
Sine*  1927 


Addrow 


.Zon« . StotQ 
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ATCHED 

SMALL  METAL  STAMPINGS 

In  Accordance  With  Your  Prints 

Extensive  modern  plant,  complete  equipment, 
engineering  ond  toolmaking  skill  for  produc¬ 
ing  your  stamped  metal  parts  accurately, 
economically,  promptly.  Moderate  die  charges. 
Facilities  for  large  volume  production.  We 
welcome  stamping  problems. 

TERMINALS  for  ELECTRIC  WIRES 

Specialists  in  the  terminal  field,  we  have 
dies  to  produce  over  400  different  kinds  of 
separate  terminals.  Every  modern  facility  to 
meet  your  stondard  or  special  requirements. 


iPATTONMacGUYER  COMPANYl 

Edgewcod  Station  Providence  5, R.l. 


^  at 


exciting  current 

test  Another  in  a  series  which 

demonstrates 

PEERLESS 

transformer 

superiority! 


nnouncinq. 


f  A  NEW  AND  IMPROVED 
^9*  OVEN  .  .  . 

tk.  JK07E 

With  Thermostat  Sealed  In  Helium 

Hore’t  anothof  important  JAMES  KNIGHTS  devalopmaiit.  tho 
JK97E  Oven.  It  foaturM  a  tharmoetat  that’s  Malad  in  a  flaw 
anaalopa  that  ha«  hoan  Rllad  with  hallum.  Contact  arelno  la 
allminatad— tamparatura  diffarantial  ia  iraatly  minimizad  hy  pro- 
vldinp  cloaar  tharmo-ooupling  tP  tha  thamoatat!  In  addltlan.  It*a 
complataly  duat  and  tampar  proof! 

The  naw  dasign  raautta  in  greater  frapueney  atahilltt^  langar 
life^raatar  rollaMllty  than  It  poaaiMa  with  mercury  thermaetata! 
Tha  JK07E  ia  avallaMa  with  aithar  a  «.3  volt  10  watt  heatar. 
ar  a  115  volt  12  watt  haatar.  It's  hraadcaat.  FM  A  TV.  F.C.C. 
aptrovad! 

Addition  JK07E  Specifications 

Will  Sole  any  iK  tyw  cfyittl  ncpl  H-S.  H  IST  and  H.IS. 
NarmaJ  eparating  temparatura  50*  C  ±  2*  C. 

Will  hold  any  tamparatura  aa  much  aa  75*  C  abava  tha  amMant. 
Soppliad  camplata  with  Johnaan  No.  237  Sochat. 

Also  Ideal  As  Frequency  Standard 
When  Used  With  JK  Stabilized  H-18 

Tha  JK07E.  whan  uaad  with  tha  IK  H-IB.  100  KC  Cryttal.  ar 
aimilar  typa.  la  alaa  idaal  for  axtramaly  aecurata  frepuancy  maaaurt- 
manta 

JK  Stabilized  H-18  Spccitications 

Fraquaney  Rang#:  00  KC  to  2  MC. 

Harmatically  aaalad  matal  holdar. 

Wira  mounted  ativar  glatad  eryatal. 

Octal  haaa. 

Complete  Mormatton  On  Request 


SANDWICH,  ILLINOIS 


I  9356  Sdnta  Monica  Bl«4. 
Beverly  Hills,  Calif. 


FofcniBty,  195?  —  ELECTRONICS 


NtW  PRODUCTS 


IN  HfRMETICALLY  SEALED, 
MINIATURE 

H  Aircraft  Type 
Relays 

by  "Diamond  H" 


■ew  design.  With  power  input  ca¬ 
pacity  of  12  watts  continuous,  and 
a  frequency  response  of  250  to  10,- 
000  cps,  it  is  capable  of  unusually 
wide-angle  dispersion  of  sound  in 
the  horizontal  plane,  while  limiting 
the  vertical  dispersion  to  the  opti¬ 
mum  degree  for  paging  and  talk- 
back  purposes.  Impedance  is  8 
ohms.  The  speaker  features  heavy- 
gage  metals,  die  castings,  and  her¬ 
metically  sealed  integral  driver  unit 
design. 


4  POLE  DOUBLE  THROW 

SIZE:  smallest  of  its  typa,  1 .5  cubic  inchus 
WEIGHT:  lightest  of  its  type,  3.5  ounces 

SHOCK  RESISTANCE  (operating): 

greatest  of  its  type,  30  G. 

TEMPERATURE  RANGE: 

widest  of  its  type,  —63”  C.  to  +200°  C. 


Rectangular  Picture  Tube 

Allen  B.  Du  Mont  Laboratories, 
Inc.,  750  Bloomfield  Ave.,  Clifton, 
N.  J.  Model  20CP4  rectangular 
Teletron  is  a  new  tv  picture  tube 
featuring  the  bent  gun  that  results 
in  sharper  over-all  trace,  and  the 
dark  face  plate  that  enhances  con¬ 
trast.  Screen  size  is  17  in.  wide  x 
12J  in.  high.  Deflection  angle  is  70 
deg.  Heater  voltage  is  6.3  v  at  0.6 
ampere:  maximum  anode  voltage, 
18,000  v.  Ion  trap  magnet  strength 
is  52  gauss  at  14-kv  anode  voltage. 


PLUS  THESE  OTHER  IMPORTANT  SPECIFICATIONS : 

1.  CONTACT  RATING;  2A,  28V,  D.C.;  2A,  IISV,  A.C.,  400  cycle. 

2.  CONTACT  OVERLOAD  RATING:  12  A,  28  V.  20  sec. 

3.  ALTITUDE  RATING:  Dry,  inert  gas,  pressure  filled;  hermetically  sealed. 

4.  COIL  RESISTANCE:  50  ta  10,000  ohms. 

5.  COIL  VOLTAGE;  18  to  250  V.  D.C. 

6.  TERMINAL  ARRANGEMENT:  soldered  connections;  plug-in  optional. 

7.  MOUNTING:  Variable. 

8.  VARIATIONS:  Virtually  innumerable,  in  voltage,  amperage,  number 

of  poles  (4  maximum)  and  temperatures. 


Write  today  for  complete  information  on  this 
new  relay.  We’ll  gladly  work  with  yon  to 
derelop  any  special  variation  to  meet  yonr 
specific  need. 


To  meet  exacting  requirements  of 
missiles,  rockets  and  other  air,  ground, 
and  marine  applications,  this  new  relay 
incorporates  a  hitherto  unmatched 
combination  of  characteristics.  The 
combination  is  achieved  through  sev¬ 
eral  unique  design  features  developed 
by  The  Hart  Manufacturing  Company, 
producer  of  dependable  electrical  con¬ 
trols  and  devices  for  more  chan  half 
a  century. 


The  Hart  MCr.  Co. 

202  Bartholomew  Ave. 

Hartford.  Conn. 

Send  me  further  information  about  your 
new  relay. 


Ssm* 


luteruiodulatiou  Meter 

Measurements  Core.,  Boonton,  N. 
J.  Model  31  intermodulation  moni- 
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GENERAL 

CONTROL 

COMPANY 


1202  SOLDIERS  FIELD  ROAD 
BOSTON  34.  MASSACHUSETTS 


Standard 


AN  ECONOMICAL  INVESTMENT  IN 
LONG-LIFE  PERFORMANCE  AND 
EXTREME  ACCURACY.  RUGGED,  FOR 
HEAVY-DUTY  SERVICE:  FLEXIBLE  IN 
APPLICATION. 


The  clutch  coil  can  be  connected  directly  in  the  plate  circuit  of 
electronic  tubes.  For  this  use  the  coil  has  a  resistance  of  2000  ohms 
and  requires  50  to  60  milliomperes.  When  ordering  for  this  purpose, 
always  specify  1 20V  DC  clutch  coil.  Write  for  Bulletin  1 53. 

^‘Standard  Electric  Time  Co. 

97  Logon  Street  Springfield,  Mass. 


,TIm  MW  Tye*  MCT.1 
talaphona-lTP*  (witch  —  Ui*  smallMt 
mad*  —  mounts  in  a  (ingl*  round  hoi* 
—  *Iiminat*s  n**d  ior  (lotting  pond 
and  drilling  and  tapping  lour  (mall 
hol*(  —  prorid*(  vonotil*  (witching 
action  in  addition  to  iU  stondaid 
I*atui*(. 

"Udvortal"  Typ*  MCT-d 
Mounting  plat*  ho*  two  sots  oi  lour, 
tappod.  mounting  hoi**  to  fit  all 
standard  mounting  contors. 

torn  MODUS  nsruu 

Elsctrostatie  thlddlag 

b*tw**n  two  sots  oi  contoct  soctions 
roducos  coupling  botweon  circuits; 
grounding  tab.  Intogrol  with  irom*.  is 
includod  In  terminal  assombly. 

Vorsatil*  lovor  oetioa 
proTidos  dthor  locking  on  both  sidos. 
non-lock  on  both  ddos,  non-lock  on 
on*  sido,  lock  on  on*  dd*. 

Costaet  bdldaps 

permit  all  popular  os  well  as  special 
circtiit  arrangements. 

Cam.sprl*g  niechadtsi 
is  especially  designed  ior  quiet  opera¬ 
tion  and  to  reduce  contact  bounce 
to  o  new  minimum. 

MCT  Ratings 

Palladium  contacts  rated  at  1  amp.  at 
US  volts.  60  cycles,  non-inductiv*  load. 

Reqsest  Cafnfog  Sfcenf  asd  R/P 
HfDlS-lOO  giving  details  of  cestact 
arrosgesMsts,  disMssiess.  and  prices. 


FORA1VAR  •  FORMEX  •  ENAMEL 


1.  DIP  WIRE  in 
X-VAR  for  3 
seconds. 


3.  WIPE  CLEAN. 
Operation  com- 
p 1 e I e  d  in 
seconds. 


Z  WITHDRAW 
and  watch  coat¬ 
ing  disintegrate. 


X-VAR  Is  non-cerroslva,  non-erMpIng  —  loavas  wir*  roady  for 
seldorlng.  Now  in  ns*  by  loading  monnfactnrars  of  aloctrlcal 
prodnets.  Writn  for  FREE  SAMPLE  for  fasting. 

FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frelinghuysen  Avenue,  Newark  5,  New  Jersey 
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Model 

Scolc 

Divisions 

Totalizes 

- ^ 

Accuracy 

S-100 

1  5  sec 

6000  sec. 

i  .1  sec. 

S-60 

1  5  sec 

60  min 

;  1  sec 

SM-60 

1  1 00  min. 

60  min. 

:t.002  min. 

S-10 

1  10  sec. 

1 000  sec. 

±  .02  sec. 

S-6 

1  1000  min 

1 0  min. 

li  .0002  min 

S-1 

1  1 00  sec. 

60  sec. 

i.Ol  sec. 

MST 

1  1 000  sec. 

.360  sec. 

±001  sec. 

MST-500 

L _ 

1  1 000  sec 

30  sec. 

±.002  sec. 

- 

I 


sptcrficafion 

ANJ-C-48a 


"'made  by 
engineers 
for  engineers' 


Magnetic  Recording  Heads 

Raytheon  Mpg.  Co.,  Waltham  64, 
Mass.,  is  producing  magnetic  re¬ 
cording  heads  for  use  in  multichan¬ 
nel  digital  recorders.  They  feature 
good  performance,  relative  thinness, 
interchangeability  and  adaptability 
for  fabrication  of  multichannel  as-  i 
semblies  by  a  stacking  process 
where  recording  and  reproduction 
of  data  on  magnetic  tapes  or  drums 
is  desired  on  parallel  tracks.  The 
units  are  intended  primarily  for  the 
recording  and  reproduction  of  sci-  i 
entific  or  statistical  data  in  such  i 
broad  fields  as  research,  computa¬ 
tion,  measurement  and  control. 


NEW  PKOOUCTS  (CMtina^)  ^ 

tor  consists  of  two  principal  sec¬ 
tions,  a  test  signal  generator  and  | 
an  analyzer.  The  generator  section  | 
produces  two  sinusoidal  voltages, 
one  a  low  frequency  and  the  other  ! 
a  high  frequency,  which  are  mixed  j 
in  a  4-to-l  voltage  ratio  and  ap-  | 
plied  to  the  apparatus  under  te.st. 
The  signal  from  the  equipment 
being  tested  is  then  received  by  the 
analyzer  section  to  be  filtered,  am¬ 
plified,  demodulated  and  metered. 
The  instrument  is  useful  for  evalu¬ 
ating  the  performance  of  audio 
systems  and  for  checking  the  linear¬ 
ity  of  film  and  di.sc  recordings  and 
reproductions.  i 


APPROVED  IT  UNDERWRITERS  LABORATORIES  AT 


NOFLAME-COR 

the  TELEVISION  hookup  wire 


fits  perfectly 
into  this 


picture 


Meets  government 


FLAME  RESISTANT 
HEAT  RESISTANT 
HIGH  INSULATION 
RESISTANCE 
EASY  STRIPPING 
HIGH  DIELECTRIC 
FACILITATES 
POSITIVE  SOLDERING 

Also 

it  Mt  afftcttd  by  tbe 
beat  af  HuprecsatiM  . .  . 
inakmz  K  a«  ideal  wire 
fer  ate  in  ceenectien 
with  ceH  and  trant- 
fermer  leads 


No  "Nicking"  problem  in  using  this 
proven  wire.  Not  being  on  extruded 
plastic,  its  diometer  uniformity  con  be 
absolutely  guaranteed.  This  eliminates 
nicking  of  conductors  and  constant  re¬ 
setting  of  blades  in  the  cutting  process. 
Available  in  all  sizes,  solid  and 
stranded,  in  over  200  color  combina¬ 
tions  .  .  .  "NOFLAME-COR"  assures 
maximum  output  and  minimum  rejects. 


No  "blobbing"  of  insulations  under  soldering  beat,  becouse 
"NOFlAMf-COR"  is  NOT  on  extruded  plastic.  Production  executives 
specify  it  as  the  most  efficient  heat-resistant  wire  yet 
developed.  Sove  time,  money  and  assembling  headaches.  Investigate! 


CORNISH  WIRE  COMPANY,  me 

50  Church  Street,  New  York  I N.  Y. 

- —  Branch  Offices  — - — — 

PHILADELPHIA  BRIDGEPORT  CLEVELAND  CINCINNATI  CHICAGO 
DETROIT  MINNEAPOLIS  ST  LOUIS  ATLANTA 
DALLAS  DENVER  LOS  ANGELES  SAN  FRANCISCO  SEATTLE 


"  SIANDARDIZI  on  ^tOM^OXA^  •  STANo^ 


I— 


TEMPERATURE 
CONTROt  COSTS . . 


Now  you  con  forgot  temporoture 
control.  Ju(t  specify  Standard's 
Typo  20  Crystal  Unit  for  your 
products. 

In  addition  to  lowering  power 
reguiroments  and  weight,  it  in¬ 
creases  compactness,  durability 
and  dependability.  Type  20  meets 
all  Government  specifications,  too. 
'  Discover  how  the  Standard  Type 
20  can  cut  costs  and  increase  sales 
for  you.  A  letter  will  bring  Engi¬ 
neering  data  and  complete  details 
by  return  mail. 


StcutcCci/id 
iff 


COMPANY 


THE  NEW 


ZcOiUUHCf,  OSCILLOGRAPH 


long  tho  world's  most  popular 
oscfllogroph,  tho  Type  S*14 
hos  been  redesigned  and  im-> 
proved  to  meet  exocting  de-  ^ 
mands  of  modern  reseorch.  The 
NEW  Type  S-14C  'Economy' 
Oscillogroph  U  the  simplest  to 
operote  and  maintoin,  ond  the 
most  versotile  in  opplication.  No 
research  or  testing  laboratory 
is  complete  without  it. 

#  Wide  ronge  of  galvanometer 
types  and  characteristics.  Nolurol 
fregyencies  to  10,000  cps;  sensi* 
tivitios  to  50,000  mm  per  mo; 
single  ond  polyphose  wotts. 

#  Frocision  optical  system  for  very 
high  writing  speeds  and  high- 
^tfolity  records. 

O  Continuous-drive  mogotine  for 
records  to  100  or  200  feet  long. 

O  Wide  ronge  of  record  speeds. 
Any  of  9  speeds  ovoiloble  by 
shifting  single  external  belt. 
Standard  speeds:  40,  20,  10,  4, 

2,  1,  0.4,  0.2  and  0.1  in. /sec. 

FOR  FURTHER  INFORMATION 


TUNGSTEN 

and 

MOLYBDENUM 

GRID  WIRE 

Made  to  meet  your 
specifications  .  .  . 
for  gold  content, 
diameter  and 
other  requirements 


SIGMUND  COHN  CORP 


44  GOLD  ST.  NEW  YORK 


O  tnternol  motor  ond  gear  reducer 
shock  mounted  ond  vibrotionless. 


4  light-socket  operotion 


4  Doylight  lending  ond  unlooding. 
4  Automotic  tronsiend  recording 
attochments. 

4  Complete  list  of  occesseries  for 
extreme  versatility. 

WRITE  FOR  BUllETIN  201 -G 
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NEW  PRODUCTS 


(CMliliMd) 


h  NEEO  BEAM-SPLITTERS 
%  OR  FILTERS? 


audio  amplifier,  specially  designed 
for  television  and  the  630TS  chas¬ 
sis,  is  used  either  with  the  receiv¬ 
er’s  given  speaker  or  a  higher 
quality  reproducer.  With  the  tv 
set’s  own  speaker,  a  75-percent 
aural  improvement  is  noted;  with 
a  quality  speaker,  it  delivers  its  full 
range  of  100  to  13,000  cps.  It  uses  | 
two  6K6  or  two  6V6  tubes  in  push-  ; 
pull;  one  6J5  driver.  Harmonic  dis-  i 
tortion  is  less  than  3  percent.  I 
Power  output  is  6  to  8  watts,  cur¬ 
rent  consumption,  45  ma.  Price  is  ; 
$12.95. 


Power-Tiihe  Caps 

National  Co.,  61  Sherman  St.,  Mal¬ 
den,  Mass.,  has  announced  new 
heat-radiating  caps  for  use  with  all 
popular  types  of  power  tubes.  De¬ 
signed  to  government  specifications, 
the  new  caps  feature  aluminum 
contact  fingers  that  are  integral 
with  the  radiating  fins.  Tension  on 
the  fingers  is  maintained  by  an 
encircling  steel  spring.  A  6/32-in. 
tapped  center  hole  is  provided  for 
attaching  grid  ribbon  or  other  lead. 
A  crimped,  silver-plated  beryllium 
C()pi)er  gri<l  ribbon,  31  in.  long,  is 
supplied  with  each  cap.  Special 
lengths  can  be  supplied  in  (piantity. 


Teleplioiie  Bullery 
Kiiniiiialur 

Klectkonic  REC’riKiEK  Co.,  Inc., 
Rochester,  N.  Y.  Type  ZF3DP  tele- 


l.ilM-rl>  Hi-Kflficiency  Iteam-splil- 
ters  or  fillers  divide  the  incident 
light  into  a  reflected  beam  and  a 
transmitted  beam.  Having  little 
or  no  light  absorption,  they  t>er- 
■nit  the  use  of  practically  all  of 
the  incident  light.  More  than  two 
beams  of  light  can  be  proviiled  by 
the  use  of  more  than  one  beam¬ 
splitter. 

'I’liese  new,  iii«»re  efficient  Iwam- 
splitters  have  made  possible  the 
design  and  [(nMliiction  of  new 
optical  and  electronic  instru¬ 
ments.  They  also  have  improved 
the  |ierformance  of  cameras,  as 
well  as  siN-cial  optical  and  elei'- 
Ironic  apparatus  for  the  defense 
program. 

I'heir  field  of  use  includes  a 
w  ide  variety  of  applications  where 
it  is  desirable  to  pnMliice  visual 
images  and/or  photographic 
images  simullaueoiisly,  or  to 
o|»«‘rale  ele<-tronic  control  «le vices. 

I.ilx'rty  Ifi-F.fliciency  Iteam- 
spli Iters  ami  filters  are  made,  as 
standnrd  pnidiidx,  with  visible 
light  reflection  values  of  approxi- 
matelv  15%,  W/c,  W/c,  509o, 
W)/o,  70%,  80';o,  and  909c,  »»••• 
remainder  of  the  incident  light 
iM'ing  transmitted. 

f^nere  required,  special  Hi- 
Kfliciency  Iwam-splitters  and 
filters  can  l>e  ma«[e  to  possess 
other  than  standard  reflection 
ami  transmission  values,  with 
little  or  no  light  absorption.  They 
also  can  Iw  made  with  electrical 
conducting  pro|>erlies  in  the  order 
of  20  to  10  ohms  resistance  |H‘r 
s<piare. 

.Ml  of  these  priHlucIs  have  ex¬ 


cellent  durability  and  have  served 
satisfactorily  in  all  applications 
where  they  have  been  used. 

Reflection  and  transmission 
curves  for  all  standard  reflection 
percentages,  as  listed  above,  are 
available  on  request. 

Our  unique  manufacturing 
facilities  allow  us  to  offer  top 
quality  on  every  order,  from  the 
largest  to  the  smallest.  IK  e  invite 
your  comparison  test  <*rder.  For 
quotations,  use  the  coupon  t>elow. 


A  recording  tpectropHotomefric  curve  el  a 
standard  production  60%  reflection  beom- 
splitter  of  Liberty’s  No.  601  Hi-Efficiency 
fUm  on  commercial  plate  glass  with  refractive 
index  of  1.52.  The  overage  reflectance  (R) 
and  tronsmittanco  (T)  of  Ibis  fUm  os  measured 
by  a  viscor  Alter  is  60.6%  artd  38.3% 
respectively. 


LIBERTY  MIREOR  DIVISION,  LliBBY  •  OWMS  •  FORD  OiASS  CO. 
L3R1  NICHOLAS  BUILDIN6,  TOLEDO  3,  OHIO 

I  am  inf*r«st«d  in  yottr  liberty  Hi-HAciency  beam*»plitteri  end  Mter*  for 


Pteese  quote  me  on 
C  Please  hove  solesm 

Com  pony 
City. 


LIBERTY  VACUUM  DEPOSITED  COATINGS 


^Uberl^ifro^ivisior^Ubbcy^OwmTwdGlassCo^NicholasBId^oledosiohi^ 
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PRECISION  POTENTIOMETERS 


THE  LOUTHAN  MANUFACTURING  COMPANY 

A  Subsidiary  of  Horbison- Wo/ker  Refrocfones  Co 

EAST  LIVERPOOL,  OHIO 

ecwvtenlalivei  H  B  Zeig«f,  New  York  1 7,  N  Y  Glenn  Gorrter  Compony.  Chicago  6. 


or  subtracts 
two  input  variables 


^Oillertnfja/  Computing  Potonfiometei 


“IVo  potentiometer!  in  one”  most  aptly  describes  the  Fairchild 
Differential  Computing  Potentiometer.  This  versatile  unit 
makes  it  possible  to  combine  two  input  variables  and  obtain 
an  output  that  is  proportional  to  their  sum  or  difference. 

Available  in  quantity,  the  D-C-P  costs  less  than  two  separate 
type  748  units  while  offering  high  resolution  and  accuracy  of  a 
single  potentiometer.  Linearity  of  ±0.10%,  high  resolution, 
long  life,  low  noise  level,  and  low  torque— all  Fairchild  Linear 
Potentiometer  features  — are  built  into  the  D-C-P 

Suggested  applications  include  servomechanisms,  instrument 
controls,  and  computing  and  analyzing  instruments.  The  D-C-P 
will  directly  replace  two  single  potentiometers  when  one  is  used 
for  compensation  or  correction  purposes.  For  more  data,  write 
to  Fairchild  Camera  and  Instrument  Corporation,  88-06  Van 
Wyck  Boulevard,  Jamaica  1,  N.  Y.  Dept.  140-12A1. 


For  oxtroordinary 
•locfrlcol  porformonco 


IN  BRUSHES 


•  low  electrical  noise 


•  self-lubrication 


IN  CONTACTS 


for  low  resistance 


non-welding 

character 


You  can  specify  LOUTHAN  low-loss  Steatite 
products  with  complete  confidence  in  the  high 
quality  and  dimensional  accuracy  of  the  parts.  Made 
to  exacting  standards,  Louthan  Steatite  insulations 
have  the  mechanical  and  electrical  characteristics 
needed  for  electronics  applications  and  other  elec¬ 
trical  service.  They  are  formed  to  meet  your  needs 
and  made  to  close  tolerances.  Surfaces  are  smooth, 
hard,  clean  and  non-absorbent. 

Write  for  Catalog  49-E,  describing  Louthan 
Insulations. 


leatite 

for  ELEGRONIC 
Applications 


TW 

O-in-O 

DC  r 

•Ti  [i 

26Q 
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phone  power  supply  is  designed  to 
eliminate  the  nuisance  of  dry-cell 
batteries  on  private  phone  systems 
such  as  are  used  in  factories,  apart¬ 
ment  houses,  office  buildings  and 
schools.  The  power  supply  consists 
of  a  properly  filtered  full-wave  se¬ 
lenium  rectifier  that  is  designed  for 
long  life  without  maintenance.  Op¬ 
eration  is  from  115-v  60-cycle  a-c 
line  with  3  amperes  d-c  output  ca¬ 
pacity.  Taps  are  provided  for  8, 
10  and  12  volts.  Al.so  provided  is 
an  8-volt  a-c  tap  for  operation  of 
a-c  buzzers  or  other  equipment. 
Another  model  is  rated  at  li  am¬ 
peres  24  volts. 
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Make  your  TV  sets 
easier  to  tune  with 

S.S.WHITE  FLEXIBLE  SHAFTS 


Microwave  Amplifier  Tube 

Sperry  Gyroscope  Co.,  Great  Neck, 
N.  Y.,  has  developed  a  three-cavity 
klystron  amplifier  tube  that  has 
wide-band  modulation  characteris¬ 
tics  with  high  power  output  for  op¬ 
eration  in  the  4,000-mc  common 
carrier  band.  It  increases  the  out¬ 
put  of  transmitters  to  10  watts. 
The  tube  also  may  be  used  as  a 
synchrodyne  or  heterodyne  mixer 
which  makes  it  possible  to  avoid  dis¬ 
tortion  in  telegraph  and  television 
use  by  transmitting  through  sta¬ 
tions  in  the  tall  towers  about  30 
miles  apart  without  demodulation. 
Thus  large  numbers  of  repeaters 
may  be  connected  in  tandem  to  pro¬ 
vide  high  quality  long  distance  cir¬ 
cuits. 


Literature. 
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(CMtMWd) 


Dynamic  Pressure  Measurement. 
Electronic  Associates,  Ltd.,  778  El 
Camino  Real,  San  Carlos,  Calif., 
describes  in  form  SA5-950  a  newly 
developed  measuring  system  for 
directly  obtaining  true  dynamic 


Mount  the  tuning  knobs  where  they  ran  be  operated  from 
a  comfortable  standing  position.  You  can  easily  do  this  by 
using  S.S.White  Flexible  Shafts  to  couple  the  tuning 
knobs  to  their  respective  circuit  elements.  The  shafts  will 
remove  all  limitations  on  the  placement  of  coupled  parts. 
The  knobs  can  be  grouped  in  any  desired  arrangement  on 
the  cabinet.  And  the  elements  ran  be  placed  to  best  ad¬ 
vantage  to  improve  circuit  efficiency  and  to  facilitate  wir¬ 
ing,  assembly  and  servicing. 

Tuning  convenience  is  a  selling  feature  prospective 
buyers  will  like.  Keep  it  in  mind  when  you  design  your 
sets.  And  when  you  do,  remember  that  S.S.White  flexible 
shafts  are  the  simple,  easy  way  to  get  it. 


ft  con  Inina  the  latest  inform^ 
niion  and  data  on  flexible 
shafta  and  their  application. 
If'rite  for  a  copy  today. 


Hot  Tluif 


SCictnoHiC’i 


CYCLING  IS  ONLY  ONE 
OF  MY  MANY  ASSETS, 


has  outstanding 

insulating  properties 


All  types  of 

A6ASTAT 

TIME 

DELAY 

RELAYS 


Power  factor,  less  than  0.000^;  dielectric 
constant,  only  2.0— over  entire  frequency 
measured  to  date.  Excellent  dieiecttic  and 
mechanical  strength;  zero  water  absorption. 
Serviceable  in  the  temperatute  range  -90°F. 
to  500°F.  Tough,  resilient,  unaffected  by 
outdoor  weathering,  and  completely 
chemical-proof. 


are  solenoid  aauated  —  pneumatically  timed.  For  AC  and  DC 
service.  It  will  pay  you  to  take  time  out  to  investigate  Agastat 
Time  Delay  Relays.  Information  and  literature  on  request. 


^Teflon  is  ideal  for 
high-voltage,  high- 
temperature,  high¬ 
er  ultra-high-fre¬ 
quency  service  in  TV 
transmitters,  radio, 
radar  and  other  elec¬ 
trical  equipment.  We 
supply  Teflon  spacers 
for  coaxial  cables. 
Teflon  inserts  for  coaxial  connectors,  all 
typts  of  moUtJ  andior  machintJ  Teflon  parts. 


AMERICAN  GAS  ACCUMULATOR  COMPANY 

1027  NEWARK  AVENUE  •  ELIZABETH  3,  N,  J. 


Teflon  Stock  and  Fabricated  Parts 


Sheets 

Cylinders 

Rods 

Tubing 

Bars 


Immediate  delivery— experimental  or  pro¬ 
duction  quantities- from  the  country's  most 
complete  selection  of  Teflon  stock.  Also, 
variations  of  stock  shapes  and  sizes  or  spe¬ 
cial  molded  or  machined  parrs  exactly  to 
specifications. 


‘Utad  in  ttotient,  lalMrateriai  and  in  mcMtMr 

factollaa  Whar*  a  raliable  tMadord  vidao  signal  In  Ilia 
iorm  e!  a  tatl  paltara  is  a  grioM  raqaisMa  far  tasting 
evaraN  vidaa  parferOMOMa.  ” 

,  •  Camgosita  Vidao  Signal. 

a  Wida  Band  Vidaa  Brngliiat,  B  db  alown  at  7  me. 

:  a  Dual  outputs  far  loading  Iwa  75  or  100  ohm  linos. 

'  •  Bloch  pasMva  or  BIcKk  iiigoeua  outpot. 
a  Rasohation  grootar  than  SOO  linos. 

INPUT:  Vortical  and  Horiioalai  Driving  Puhos.  Camara 
and  Rinascapa  llnnliiag  Ptdua.  -  — . 

OUTPUT:  CoNposita  Vidoo  flgaoL  ITIolta  pogh  *s  poBh. 
'  Coniplsla  saUh  tubas,  hi^  and  low  voAsigf  powor 
vnbs,  cobinat  radi.  ^ 


Teflon  Products  Division 


UNITED 

STATES 

GASKET 
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pressure  variations.  It  contains  a 
discussion  of  the  problems  in¬ 
volved  in  correctinu  conventional 
measurements  for  phase  and  am¬ 
plitude  errors  inherent  in  tubinj?- 
connected  pressure-sensing  cells. 
Types  and  capacities  of  cells  are 
tabulated  from  the  ±2.5  to  ±10- 
psi  ratings  and  from  the  1  in.  long 
X  i-in.  diameter  to  the  li  in.  long  x 
i-in.  diameter  sizes,  including  spe¬ 
cial  wedge-shaped  units  for  diffi¬ 
cult  mounting  situations  such  as 
near  an  airfoil  trailing  edge. 

Electronic  Corea.  Metal  Powder 
Association,  420  Lexington  Ave., 
New  York  17,  N.  Y.,  has  released 
Standard  11-50T  defining  the 
terms  commonly  associated  with 
electronic  cores  made  from  iron 
powder.  It  also  specifies  the  pre¬ 
ferred  dimensions  of  standard  in¬ 
sert  iron  cores  and  threaded  iron 
cores.  Specifications  include  core 
diameters,  lengths,  screw  inserts, 
insert  size  of  tuning  and  insert 
cores,  screw  driver  slots  for  in¬ 
serts,  spaded  inserts  and  screw 
driver  slots  molded  in  cores.  Price 
is  25  cents  per  copy. 

Geophysical  Transformers.  Triad 
Transformer  Mfg.  Co.,  2254  Sepul¬ 
veda  iSlvd.,  Los  Angeles  64,  Calif. 
Catalog  GP-51  discusser  a  new  line 
of  miniaturized  Geofortners  (geo¬ 
physical  transformers)  designed 
for  use  in  the  frequency  range 
from  5  to  500  cycles.  By  the  use  of 
improved  winding  techniques  more 
efficient  magnetic  materials,  and 
new  shapes  in  core  and  case,  the 
units  described  perform  all  the 
functions  of  the  items  they  replace 
in  one-seventh  the  volume  and  one- 
sixth  the  weight. 

Selenium  Rectifiers.  Syntron  Co., 
Box  220,  Homer  City,  Pa.,  has 
available  a  four-page  bulletin  deal¬ 
ing  with  metallic,  dry-cell  sele¬ 
nium  rectifiers.  It  gives  illus¬ 
trations,  advantages,  applications, 
a  table  showing  cell  sizes  and 
ratings,  and  ordering  informa¬ 
tion.  Thirty-eight  applications  are 
listed. 

Distribution  Transformers.  Mar¬ 
cus  Transformer  Co.,  Inc.,  32-34 
Montgomery  St,  Hillside  5,  N.  J. 
Safety  in  avoiding  explosion  and 


ALDEN  COMPONENTS  FOR 
PLUG-IN  UNIT  CONSTRUCTION 


Until  recently  there  ha*  been  no  one  place  where  components  specifically 
designed  for  plug-in  unit  construction  were  available.  It  was  necessary  for 
engineers  to  have  parts  custom  made  or  improvise  with  standard  components 
in  makeshift  arrangements.  To  provide  the  type  of  design  necessary,  Alden 
engineers  are  working  with  the  industry  developing  a  whole  series  of  com¬ 
ponents  specifically  for  plug-in  construction. 

A  recent  development,  the  Alden  462  Back  Connector  for  plug-in  slide-in 
chassis  construction,  meets  the  standards  and  solves  many  engineering 
problems  not  adequately  taken  care  of  with  conventional  connectors. 
Engineers  working  on  this  problem  were  looking  for  more  than  jost  a 
jumbled  conduit  connector.  The  connector  they  needed  had  to  provide 
the  most  direct  efficient  wiring  from  connector  to  component  to  permit 
rapid  check  and  it  had  to  go  together  and  come  apart  easily  to  allow 
instant  acceMibllity. 

To  meet  the  requirements  and  satisfy  the  demands,  an  entirely  new  design 
approach  was  taken  by  Alden's.  The  Alden  Back  Connectors  are  individual 
units  that  can  be  mounted  where  desired  and  really  allow  you  to  plan  yonr 
chassis  for  performance  and  efficiency.  Generous  bell-mouth  and  floating 
clip  action  eliminates  abnormal,  precise  sheet  metal  work  and  critical 
chassis  alignment  problems;  ruggedizes  electronic  equipment  for  mobile, 
industrial,  or  other  similar  taxing  applications. 

Illustrated  below  are  the  design  features  which  are  rapidly  making  Alden 
connectors  the  standard  for  modern  plug-in  chassis  construction.  For  quality 
and  performance  incorporate  Alden  Back  Connectors  in  your  design. 


Solder  terminals  are  easily  accessible  and 
unrongested  for  multiple  contact  wiring. 
Color-coding  on  back  connector  identifies 
each  lead  for  instantaneous  check  to  main 
circuit  or  trunk  line. 

Efficient  Circuit  Wiring 

Coimectors  raa  be  monnted  where  de¬ 
sired — 10  allow  for  isolation  of  critical 
voltages  or  frequencies — to  provide  moil 
direct  wiring  from  component  to  connec¬ 
tor- -to  eliminate  ratnest  wiring  of  con¬ 
ventional  methods. 

Easy  Insertion  and  Removal 

Generous  bell  mouthed  entries  and  ample 
float  of  rugged  contacts  provide  automa¬ 
tic  mating.  Wide  mating  tolerance,  elim¬ 
inate  critical  unit  alignment  problems. 

Easy  Mounting 

Single  screw  for  mounting  flush  or 
stacked.  Molded  locating  boss  positions 
.tnd  locks  connector  in  place  on  unit 
when  flush  mounted — boss  accurately 
lines  np  and  positions  connectors  to¬ 
gether  in  stark  mounting. 


Send  for  deieriptive  booklet,  “Components  for  Plug-in  Unit  Construction". 


Easy  Servicing  and 
Rapid  Circuit  Checks 


flLD€N  Products  Company 

117  NORTH  MAIN  STRUT.  BROCKTON  S4,  MASSACHUSITTS 
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FOR 
COMPLETE 
TESTING 


WALK-IN  ROOMS 

by  BOWSER 
TECHNICAL 
REFRIGERATION 

Bowser  Walk-In  Rooms  hove  a 
temperature  range  from  -|-180®F. 
to  —  lOO^F.  and  relative  humidity 
simulation  from  20%  to  95%.  Be¬ 
cause  of  sectionalized  panel  con¬ 
struction  any  size  or  shape  room 
can  be  manufactured  for  final 
assembly  in  the  field.  Smaller  sizes 
are  preassembled  at  the  factory. 
Extended  ranges  of  temperature, 
humidity  and  provision  for  altitude 
simulation  can  be  provided.  Special 
accessories  and  instrumentation  also 
available. 

Sfondord  fnvironmRnfof 
Simulatipn  Chamhpn  "• 

W«d«  rong*  pf  sisps 
ond  pprfofmonc*  rofingt. 

Mppf  oil  Govf.  tp$i  tppcs. 


BOWSER 

TECHNICAL  REFRIGERATION 

DIVISION  BOWSER  INC. 
TERRYVIILE  •  CONN. 


A.  W.  HAYDON 

D.  C.  TIMINO  MOIORS 

with  Chronom^trk  Governor 


A  primary  power  source  of  extreme 
accuracy,  this  levolutionary  develop¬ 
ment  of  the  A.  W.  Haydon  Company 
is  the  first  successful  production  com¬ 
bining  the  accuracy  of  a  clock  with  the 
power  of  a  motor.  Made  with  jeweled 
movements,  this  extraordinary  timer 
permits  the  solution  of  problems 
heretofore  considered  insurmountable. 


•  fxtrem*  occwrocy 

•  WM«  range  ef  veHoge, 
load  and  temperahira 

•  levenIMe 


A.WdnlAYD0N 


0  M  P  A  N  Y 

29$  NORTH  liM  STRUT 
WATIRRURY  20.  CONNICTICMT 
Ntlfi  Hi  RNifKtirt  It  tlKtrieil  TiPtH  NvRts 


%  aWt> 


MIL-T-27  CAMS 
ARE  STOCK  ITEMS 

_ _ 

a  We  can  supply  all  standard  sizes  of  MIL-T-27  cans 

with  or  without  brackets,  weld  studs,  centrifugal 
hot  tinned,  blind  inseru,  compression  type  hermetic 
VM^^^seal  bushings  on  W—Vz'—Vt'—V*’  centers,  and 
^  '  sumped  ratings.  Custom  sizes  can  also  be  supplied. 

'  Our  other  services  include  special  tube  bending 

and  specialized  screw  machine  products. 

Write  for  specifications  and  price  list. 

HELDOR  METAL  PRODUCTS  CORP. 
m  4»»»m  85  Academy  St.,  Belleville  7,  N.  J. 


VOLTAGE  POWER  Supplies 

Up  to  250,000  volts 
A.C.  or  RECTIFIED  and  FILTERED 


SPECIAL  INDUSTRIAL  X  RAY  EQUIPMENT 

FOR  INSPECTION  •  GAGING  •  ANALYSIS... 


Wa  Will  Oosigif,  tngln^ur  amf  Manufactwra  fa  your  rtguframants. 


StND  FOR  BULLETIN  131 


BRAGKE-SIEBXRAY  COMPANY 


293  B  THIRD  AVENUE 


NEW  YORK  10.  N.Y. 
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fire  hazards,  economy  of  installa¬ 
tion  and  maintenance  are  the  key¬ 
notes  of  bulletin  50-FC  on  air¬ 
cooled  distribution  transformers. 
The  four-page  bulletin  illustrates 
and  describes  the  1,000  k\'a,  type 
F,  unit  substation  showing  a  cut¬ 
away  picture  of  a  transformer  sec¬ 
tion.  It  also  shows  various  types  : 
of  air-cooled  power-center  and 
packed-power  units.  Included  are 
details  about  a  line  of  lighting 
transformers,  single  and  three-  : 
phase  types. 

Control  Apparatus.  Electrical  Re¬ 
mote  Control  Co.,  Ltd.,  13  Evans¬ 
ton  Ave.,  Highams  Park,  London, 

E.  4.  England,  has  available  bul¬ 
letins  dealing  with  the  type  TPH 
heavy-duty  photoelectric  control 
apparatus,  type  PRP  time  control 
unit,  type  MDC,  synchronous  cam- 
operated  timers  and  type  DS  , 
heavy-duty  relays.  Write  for  list 
numbers  72,  31,  26  and  11, 

Precision  Instruments.  Dawe  In¬ 
struments  Ltd.,  130  Uxbridge  Rd., 
Hanwell,  London  W7,  England, 
has  available  a  catalog  containing 
over  forty  bulletins  giving  full  de¬ 
tails  on  a  wide  range  of  precision 
electronic  instruments  for  scien¬ 
tific,  industrial  and  photographic 
applications.  Illustrations  and 
specifications  for  each  instrument 
are  included. 

High-Fidelity  .Sound  Equipment. 
Hudson  Radio  &  Television  Corp., 
212  Fulton  St,  New  York  7,  N.  Y. 
The  latest  catalog  contains  com¬ 
plete  descriptions  of  all  the  stand¬ 
ard  brand  components  required  to 
assemble  a  high-fidelity  sound  sys¬ 
tem  for  home  or  professional  use. 
It  includes  an  explanation  of  high 
fidelity,  what  it  is,  how  it  func¬ 
tions,  how  to  evaluate  the  perform¬ 
ance  of  the  various  components, 
explanation  of  terminology,  how  to 
install,  and  so  on.  It  also  gives  a 
complete  description  of  each  unit, 
with  prices. 

Phono  Accessories.  General  Elec¬ 
tric  Co.,  Syracuse,  N.  Y.,  has  pre¬ 
pared  a  16-page  phono  accessory 
catalog,  with  descriptions  and  data 
on  variable  reluctance  cartridges, 
replacement  baton  styli,  tone  arms 
and  phono  preamplifiers.  Photo- 


Here*s  why 
those  in  the  know 
demand- 


CANNON 

PLUGS 


superior 

contact 

design 


Because  the  contact  is  the  key  to  the 
success  of  any  electric  connector.  Can¬ 
non  has  always  applied  the  highest  order 
of  skill  and  care  to  this  all-important 
detail.  Cannon  pin  and  socket  contacts 
are  all  precision  machined  from  solid 
bar  stock.  Silver  or  gold  plating  main¬ 
tains  high  conductivity  after  years  of 
constant  use.  Phosphor  bronze  "napkin 
ring"  of  the  socket  keeps  pressure  on 
large  areas  of  heavy  metal,  preventing 
current  loss.  There  are  no  thin  metal 


SoM  tat  ttock  tsws 
flu  Mfl  (OMSf  wt  •< 
tiM  cMMdor. 


tangent  contact  points  in  Cannon  co» 
tacts.  (See  below).  Solder  cups  are  car» 
fully  tinned  by  hand  to  keep  the  solder 
inside  the  cup.  Cannon  socket  contacts 
are  full  floating  to  assure  perfect  aliga> 
ment.  You’ll  find  these  design  features 
throughout  the  great  variety  of  pr* 
cision  contacts  used  in  all  Cannon  co» 
nectors.  For  real  value  demand  Canno% 


Cannon  dnisn  (above  left)  makea  eoa- 
tact  on  large,  heavy  metal  aurfacas. 
Current  is  not  carried  through  apring 
aection.  In  Cannon  Connectora  there 
are  no  thin  metal  tangent  contact 
pointa,  like  the  design  shown  at  right. 


CANNON 

ELECTRIC 

Since  1915 

lOS  ANCilES  31,  CAIIFORNIA 
(EPRESENTATIVES  IN 
PRINCIRAl  CITIES 


In  Canada  A  Britiah  Empire:  Cannon 
Electric  Co..  Ltd.,  Toronto  13,  Ontario. 
World  Export  (Excepting  Britiah  Em¬ 
pire)  :  Frazar  A  Hansen.  301  Clay  St., 
San  Franciaco,  California. 
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yoo  can  depend  vpen 

PYROFERRIC 

■  Your  best  bet  for 

POWDERED  IRON  CORES 


PYROFERRIC  engineer*  are 
specialists  and  pioneers  in 
the  technique  of  powder 
metallurgy  development 
and  iron  core  manufacture. 
Consult  with  them  on  your 
iron  core  or  powder  metal* 
lurgy  requirements... no  re* 
quirement  either  too  small 
or  too  large. 


OUR  SPECIAL  DEFENSE  CON 
TRACT  DEPARTMENT  ASSURE! 
PROMPT  SERVICE  FOR 
ALL  GOVERNMENT 
WAR  WORK. 


0  With  a  new  and  second  plant  at  14  North  Bleeker  Street,  Mt. 
Vernon,  N.  Y.,  PYROFERRIC  is  able  to  meet  the  Increasing  de¬ 
mands  for  iron  cores  and  powdered  metallurgy  development. 


NEW  niooucn  (cmh*mS) 

graphs,  characteristics  charts  and 
outline  drawings  are  shown. 

Voltage  Measurement.  Hewlett- 
Packard  Co.,  S95  Page  Mill  Rd., 
Palo  Alto,  Calif.  Volume  2,  No.  S 
of  the  Journal  covers  the  model 
410B  h-f  vtvm,  a  unit  designed  to 
have  an  input  capacity  of  approxi¬ 
mately  1.6  p/if.  Frequency  range  of 
the  instrument  described  is  from  20 
cp.s  to  700  me,  and  its  a-c  voltage 
r.'inge  is  from  1  volt  full  scale  to 
300  volts  full  scale  in  six  ranges. 

Scintillation  Counting  Equipment. 
R-C  Scientific  Instrument  Co.,  33.5 
Culver  Blvd.,  Playa  Del  Rey,  Calif., 
has  issued  a  brochure  containing 
information  on  an  entirely  new  line 
of  instruments  for  scintillation 
counters.  Models  covered  are  the 
CX14  Scintiscaler,  AXIO  Scinti- 
monitor,  LAX12  gamma  Scintime- 
ter  and  TAXll  Scintilocalizer. 
Illustrations,  applications,  descrip¬ 
tion,  features,  specifications  and 
prices  for  all  are  given. 

Sand  Core  Drying.  Allis-Chalmers 
Mfg.  Co.,  935  South  70th  St.,  Mil¬ 
waukee  1,  Wise.  A  recent  four-page 
folder  deals  with  the  advantages 
involved  in  the  use  of  the  new  elec¬ 
tronic  sand  core  drying  method 
whereby  heat  is  furnished  by  a  20- 
kw  dielectric  heater  and  current  is 
transmitted  through  heavy  coaxial 
cable.  The  process  is  completely 
described  and  illustrated. 

TV  and  F-M  Servicing.  Simpson 
Electric  Co.,  5200  W.  Kinzie  St., 
Chicago  44,  Ill.,  is  itisuing  a  small 
illustrated  folder  on  six  instru¬ 
ments  for  f-m  and  tv  .servicing.  In¬ 
cluded  in  the  group  are:  model  335 
plate  conductance  tube  tester; 
model  488  field  strengrth  meter; 
model  476  Mirroscope;  model  303 
v-t  voltohmmeter;  model  260  a-c  ^d-c 
volt-ohm-milliammeter  and  the 
model  480  Gene.scope.  Pictures  of 
all  six  are  shown  and  de.scriptions 
include  sizes,  weights,  specifica¬ 
tions  as  to  ranges,  and  prices. 

Transmission  Lines  &  Antenna 
Equipment.  Andrew  Corp.,  363  E. 
75th  St.,  Chicago  19,  111.  Bulletin 
10-1)  is  a  thirty-page  description 
and  price  list  of  a  long  line  of  coax 
I  cables  for  uhf,  tran.smission  lines 
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Regulated  and  Continuously  Adjustable 
from  600  to  1500  V.D.C.  at  0-1  Milliamperes. 


Positive  Terminal  Grounded. 


HF  and  UHF  power  leakage 
positively  and  economically 
controlled  by 
ncH  gaoket  material 


Applications 

Among  the  vtried  applications  where  Metex 
"Electronic  Weather  Stripping"  has  already 
proved  its  effectiveness  and  economy  are: 
Air  craft  pulse  modulator  shields,  wave¬ 
guide  choke-flange  gaskets,  shielding  metal 
housings,  replacing  beryllium-copper  fingers 
and  springs  on  TR  or  ATR  tubes,  and  igni¬ 
tion  shielding  to  prevent  radio  noise  inter¬ 
ference.  The  facilities  of  our  engineering 
de|Mrtment  are  available  at  any  time  to 
assist  you  in  determining  the  possible 
adaptability  of  "Electronic  Weather  Strip-  ! 
ping"  to  your  specific  requirements.  A  let-  | 
ter,  addressed  to  Mr.  R.  L.  Hartwell,  Execu¬ 
tive  Vice  President,  and  outlining  briefly  { 
your  particular  problem  will  receive  imme-  ' 
diate  attention. 


Metal  Textile  Corporation 

641  East  First  Ave.  Roselle,  N.  J.  j 
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Regulation:  Output  voltage  varies  lest  tken  .01%  per  rdt  change  of  MODfL  7I0U 

liM  voltage.  Output  voltage  vorie$  less  than  1  volt  witli  variotions  of  Cobinat  Mounted 

output  current  between  0 — 1  milliampere  (Internal  impedance  lets  $190.00* 

than  1000  ohms.) 

Also  available  with  2  or  3  independently  regulated  standard^Kk'Mtolfitiiig 
and  independently  adjustable  outputs.  Sivsoo* 


ADVtUTIUMtHT 


The  unique  combination  of  controlled  re¬ 
siliency,  stability  and  conductivity  found  in 
Metex  "Electronic  Weather  Stripping" 
makes  it  particularly  effective  as  a  shielding 
material  for  such  electronic  applications  as 
radar  equipment,  high  frequency  heating, 
television  broadcasting  and  high  frequency 
communication. 


It  is  available  in  strips  or  in  die-formed 
gaskets  of  the  shape,  size  and  volume 
required  by  the  particular  application.  Eco¬ 
nomical  in  cost,  the  use  of  this  material 
permits  further  savings  in  assembly  time 
and  eliminates  much  costly  machining  of 
closure  surfaces  that  would  normally  be 
required. 


We  praducc  a  wide  variety  of  regulated  power  sup¬ 
plies  to  the  most  critical  standards.  Write  for  full 
particulars  or  send  us  your  requirements. 


rURST  ELECTRONICS 


10  S.  JEFFERSON  STREET 


CHICAGO  6,  ILLINOIS 


‘•Kleelronic  Weather  Stripping" 

The  base  material  is  a  knitted — not  woven 
— wire  mesh  which  is  made  from  any  metal 
that  can  be  drawn  into  wire.  Knitting  pro¬ 
duces  a  mesh  con  listing  of  a  multiplicity 
of  interlaced  loops  which  increase  the  nor¬ 
mal  resiliency  of  the  wire  and,  by  tbeir 
hinge-like  action,  permit  freedom  of  motion 
without  loss  of  stability. 

These  characteristics  are  retained  even  when 
multiple  layers  of  this  mesh  are  compressed 
to  form  gaskets  or  strips.  The  result  is  a 
compressible,  resilient,  cohesive,  conducting 
material  with  a  large  internal  surface  area. 
Where  hermetic  sealing  is  also  required, 
these  gaskets  are  made  in  combination  with 
neoprene  or  similar  materials. 


1500  VOLT  POWER  SUPPLY 

FOR  PHOTO  MULTIPLIIR  TUBIS 


CABINETS  •  CHASSIS  •  PANEL$  •  RACKS 
i<  Planning  ELECTRONIC  EQUIPMENT  ?  ■ 

I  Investigate  the  ECONOMIES  I 
of  PAR-METAL  HOUSINGS  !  I 


w.  manufocture  AAetol  Housings  for  ovary  pur 
pose  —  from  o  small  racaivpr  to  a  doluxo  broad 
cast  transmiftar.  And  tho  cost  is  lowl 


Bocouso  wo  tpaeializa  in  tho  Efoc- 
tronics  fluid,  Por-Motol  Products 
uxcol  in  functional  straamlinad 
dasign,  ruggad  construction, 
boautiful  finish,  and  oconomy. 


Remambar,  Por- Metal 
equipment  is  mode  by 
electranic  >p*eialists, 
not  just  a  sheet  metal 
shop. 


PRODUCTS  CORPORATION 

32-62  -  49th  ST.,  LONG  ISLAND  CITY  3.  N.  Y. 

Eipert  Dept.:  Reele  Internetieeel  Cerp. 
13  Eest  40  Street.  New  Yect  I*.  N.  Y. 


iV/f/Tf  FOR  CATALOG  ! 


I  NEW  HODUCn  (CMtlUMd) 

i 

I  for  tv  and  microwave,  antennas, 
I  and  antenna-tuning  equipment  and 
!  components.  The  booklet  i.s  cross- 
indexed. 


manufocfuring  compony,  iiic. 

MANSriUD,  OHIO 


NEW  STEVENS  THERMOSTAT 


Radiation-Detection  Densitome¬ 
ters.  The  Atomic  Center,  489  Fifth 
Ave.,  New  York  17,  N.  Y.,  has  avail¬ 
able  bulletin  490  describing  model 
400-R  Photovolt  self-contained  den¬ 
sitometer  for  the  accurate  measure¬ 
ment  of  density  of  dental-size  x-ray 
films  as  employed  in  film  badge  sys¬ 
tems  for  personnel  monitoring  in 
radioactivity  laboratories  and  x-ray 
installations.  Price  of  the  unit  dis- 
j  cussed  in  the  bulletin  is  $225.  Also 
available  is  bulletin  270  describing 
the  model  500-R  photoelectric  in- 
I  strument  having  similar  functions, 
but  priced  at  $370. 


Rack-and-Panel  Type  Connectors. 
Cannon  Electric  Development  Co., 
3209  Humboldt  St.,  Los  Angeles  31. 
Calif.  A  new  bulletin  coded  DPM-2 
covers  the  two  miniature  rack-and- 
panel  connectors,  types  DPM-14  and 
DPM-A20  for  radio,  aircraft  and 
special  instrument  applications.  Di¬ 
mensional  sketches  and  photos  are 
■shown. 


Broadcast  Audio  Equipment.  Radio 
Corp.  of  America,  Camden,  N.  J. 
Full  description,  features,  uses 
and  specifications  of  the  type  RT- 
11 A  magnetic  tape  recorder  are 
outlined  in  Form  2J6934,  a  recently 
issued  two-page  brochure.  Other 
available  literature  includes  Form 
2J6936,  describing  the  Starmaker 
ribbon-pressure  microphone;  Form 
2J6834-Re,  featuring  a  new  wall 
housing  for  the  LC-IA  Olson 
speaker;  and  Form  2J6935,  which 
presents  information  on  a  new 
lightweight  pickup  tone  arm  com¬ 
bination  for  use  with  the  type 
70-D  turntable. 


Tube  Insulators.  American  Lava 
Corp.,  Chattanooga  5,  Tenn.  Bul¬ 
letin  502  discusses  the  require¬ 
ments  of  vacuum-tube  insulators 
and  outlines  the  main  facts  about 
various  technical  ceramics  espe¬ 
cially  adapted  to  those  require¬ 
ments.  A  chart  gives  detailed  phy¬ 
sical  characteristics  of  the  five 
most  frequently  used  ceramic  com¬ 
positions.  Particular  attention  is 
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•  close  temperature  control 

'I'] .  ri"''Tii 

I  'll  *  clean  moke  and  break 

ioo  200 

■;  j'l’ ■■^"T  r  jl  j  •  fast  response 

l|li  I'll  I  jlii ' !  Compactly  designed  for  use  in 
I  i[  |Mj  I  ||j|;|;  ;  communications  equipment,  elec- 
i  !  >  i  I  I  I  tronic  devices  and  apparatus  de- 
manding  a  high  degree  of  tempera- 
j  '  j  ture  stability,  Stevens  Type  C* 

‘  T  thermostats  feature  an  electrically 

I  M  ^  I  independent  bi-metal  that  responds 

*'  ■  '  *I  only  to  heat  from  controlled  device. 

■  Typical  temperature  curve  at  left 

M  I  I  |!  i  ;  I  shows  how  this  construction  com- 
't  '■  pJctcly  eliminates  artificial  cycling 

lioi  I  i  iio  hfe-shortening  "jitters.”  Current 
|T * *t"| 'I  '  flows  readily  through  stainless  steel 
iilliilii  alloy  contact  spring  . . .  does  not 

pass  through  high  resistance  bi¬ 
metal.  Contacts  open  only  when  bi-metal  overcomes 
spring  pressure  and  friction  of  bi-metal  strip  against 
contact  spring  surface — for  a  clean,  positive  break. 

Components  are  perma-  contact  spring 

,  .  ,  bi-metal  strip  / 

nently  riveted  to  dimen-  yL'j 

sionally  stable  Alsimag  base  ,1 1- ^ 

to  further  insure  against  pj\ 

erratic  operation.  Heavy-  ^  contacts 

duty  silver  contacts  assure  long  life. 

Standard  and  hermetically  sealed  Stevens  Type  C 
thermostats  are  carefully  pre-calibrated  in  pots  simu¬ 
lating  actual  service  conditions;  spot  life-tests  assure 
quality  control.  Specify  Stevens  Type  C  thermostats 
for  closer  temperature  control — longer  life.  a-om 


STEVENS 


2041  W.  Chori«s^on  St. 
Chicoye  47,  III. 


ELECTRO  TEC 

MINIATURE 

SUP  RING 

ASSEMBILIES  & 
COMMUTATORS 


•  No  ceil  forming  offer 
winding 

•  Wire  saved  by  closer 
onginooring  of  coil 

•  Automatic  stacking 
a  No  side  bow 


Precision  gives  you  plus  qual- 
ity  at  no  extra  cost.  Coil 
bases  are  formed  under  heat  and  pressure  . . . 
result,  a  coil  base  weighing  less  .  .  .  greater 
strength  .  .  .  more  thorough  insulation  .  .  . 
more  effective  resistance  to  moisture  and 
heat.  All  at  minimum  cost.  Any  coil  is  a 
better  coil  if  it  has  a  Precision  base.  Precision 
Di-formed  Paper  Tubes  made  to  your  special 
specifications  of  finest  dielectric  kraft,  fish 
paper,  cellulose  acetate  or  combinations. 


ACrUAl  SIZE 


•  DIAMETIK  FIOM  r 

.OS  TO  14.0  INCHES 

•AOSOlUTI  MINIMUM 

TOROUE  FRiaiON 

•MINIMUM  1000  V.A.C. 
HI-rOT  OETWEEN  aiCUITt 

•  PALLADIUM  AND  RHODIUM 
FINISH  TO  PREVENT  TAR¬ 
NISH,  MINIMIZE  FRICTION 


Write  for  free  Sample  and  Complete  Mandrel  List  of  Over  IfiOO  Sixes,  Today! 


Completely  Accessible 

from  operating  surface  d^endo^  instrumc 


EL.ECTRO  TEC  supplies  virtu- 
"  ally  any  type  of  Precision 
Miniature  Slip  Ring  Assembly  or 
Commutator  to  rigid  mechanical 
and  electrical  specification.  An  ex¬ 
clusive  manufacturing  technique 
—hard  silver  plated  to  a  precision 
machined  plastic  base  and  wire — 
forms  a  rigid  assembly  that  easily 
withstands  up  to  12,000  rpm.  Con¬ 
centricity  and  dielectric  strength 
are  superior  to  any  other  method 
of  construction.  Although  Electro 
Tec  products  provide  improved 
performance  and  extra  dependa¬ 
bility,  prices  are  strictly  competi¬ 
tive.  Write  today  for  details. 


FEATURES 

•  Completely  accessible  from 
operating  surface 

•  Compact. ..can  be 
mountra  in  a  minimum  of 
space .. .  lightweight 

•  Can  be  panel  mounted 

•  6  to  24  channels 

•  Paper  widths  5”,  8”,  12”,  18' 

•  Simplicity  of  loading 

•  Direct  monitoring  of 
galvonometer  light  spots 

•  Flexibility  of  operation 

•  Simultaneous  viewing, 
recording  and  scanning 

•  Trace  identification... zero 
mirror . . .  synchronizing 
reference  trace 

•  Adjustable  automatic 
record  length 


AUTOMATIC  O^CIUOGRAPN  RECORDER 

Affording  complete  accessibility  from  op¬ 
erating  surface  and  requiring  only  a 
minimum  of  space  for  mounting,  the 
HEILAND  A-708  meets  the  exacting 
specifications  of  research  and  develop¬ 
ment  personnel  in  aircraft  flight  testing, 
laboratory  and  industrial  testing. 

Write  for  complete  details 
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All  PHALO  plastic  insu* 
lated  wire  and  cables, 
cord  sets  and  other 
assemblies  have  one 
characteristic  in  common 
.  .  .  they  are  all  quality 
assured!  The  latest  in 
testing  equipment  and 
methods  guarantee  this  to 
every  PHALO  customer. 

Your  inquiry  will  have  our 
prompt  attention! 


^Currenfs 

Fbvorlte 

CoiductOL 


Ask  for  the  latest  PHALO  catalog. 


CORNER  OF  COMMERCIAL  STREET, 
WORCESTER,  MASS. 


NEW  PRODUCTS  (CMtiniMd) 

invited  to  A1  Si  Mag  548,  the  safe 
temperature  of  which  at  continu¬ 
ous  heat  is  3,452  F. 

Insulation  Resistance  Testing.  As¬ 
sociated  Research  Inc.,  3758  West 
Belmont  Ave.,  Chicago  18,  III. 
Bulletin  2-A  covers  a  line  of 
Vibrotest  models  for  insulation  „ 

resistance  testing.  The  units  de¬ 
scribed  require  no  cranking  or 
levelling  and  are  fully  portable 
and  rugged.  Illustrations  and  com-  r 

plete  technical  specifications  are 
given. 

Isometric  Engineering.  The  Iso¬ 
metric  Co.,  1819  Broadway,  New 
York,  N.  Y.  Great  need  for  accel¬ 
eration  in  today’s  production  line 
prompted  publication  of  a  booklet 
describing  Isometrics,  a  method 
which  shows  the  untrained  worker, 
by  means  of  illustrated  charts,  the 
correct  rotation  of  assembled 
parts.  The  method  described, 
which  eliminates  special  training 
and  supervisory  aid  is  adaptable 
for  use  in  radio  wiring  assembly, 
radar  mechanical  assembly,  the 
aircraft  industry  and  essential 
government  work.  Also  discussed 
is  the  company’s  engineering 
service. 

Audio  Equipment.  Sun  Radio  & 
Electronics  Co.,  Inc.,  122-124 
Duane  St.,  New  York,  N.  Y.  The 
second  edition  of  the  audio  equip¬ 
ment  catalog  contains  much  tech¬ 
nical  information  written  for  the 
layman  on  the  principles  involved 
in  fine  music  reproduction.  A  large 
section  of  the  100-page  book  is 
devoted  to  questions  and  answers 
most  common  to  high-fidelity  aspi¬ 
rants  or  owners.  The  balance  con¬ 
tains  listings,  prices  and  specifica¬ 
tions  on  hundreds  of  components 
and  subassemblies  relative  to 
high-fidelity  music  reproduction  in 
the  home  or  public  places. 

Bolometer  Amplifier.  Pickard  & 

Burns  Inc.,  240  Highland  Ave., 
Needham,  Mass.  Bulletin  No.  LlOO 
deals  with  model  100  bolometer 
amplifier  which  is  designed  to 
meet  the  basic  problem  of  amplifi¬ 
cation  and  metering  of  testing 
devices  for  antenna  systems  and 
various  r-f  networks.  The  instru¬ 
ment  described  incorporates  a 
tunable  variable-bandwidth  filter. 
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CURTIS  DEVELOPMENT  &  MFC.  CO 


There^s  only 

II*  HIGH  VOLTAGE  POWER  SUPPLIES 


fllliininuji 


BETA 


ELECTRIC  CORPORATION 

333  East  103  St.,  New  York  29 


Here  is  the  perfect  owiwer  ta  *Imm 
terminol"  troeble.  Ttie  base  of  the 
Type  "K“  Block  is  so  formed  os  to 
sneply  and  permanently  hold  the 
solder  type  lugs  (standard)  in  place 
when  binder  screws  ore  tightened. 
Terminals  cannot  pull  out  or  drop 
out,  yet  they  moy  he  easily  removed 
when  desired.  Bose  is  solid — screws 
ore  insulated  to  ground. 


MODEL  SOH< 

I  f  Weight— S’/i  Ouikh  •  Woltv— 

”  40  Of  M  *  Tip  Dio.— loth  yi"  ond  '/e"  Tips 
*  FornislMd  with  Eoth  Iron  •  Prkt—  $^50 

I  8o  Ufbt  iti  wetcht  m  hardly  noticeable.  Out- 

IpeHoffina  any  iron  of  equal  eise.  Hatchet  de> 
eicfi  makea  it  more  comfortable  and  practical 
ji  to  uee  than  a  pencil  iron.  No  tranafonner  re* 
j|  quired.  Write  for  complete  catalof. 


Writ#  for  iaffefia  0S*I?4— or  cofisvlt  oor  ciidaaied  cotoio0 
te  fht  McGraw’HUI  Ihcirical  C&totog  for  ^rodoef  Ingimort 


HEXACON  ELECTRIC  CO. 

IM  WEST  ClAT  AVE..  tOSEUE  rAIK,  N.  J. 


’  SPECIALISTS  IN 

ELECTRONIC  GEARS 


tmmas . .  .  era  specieRsti  in  the  design  end  eon- 
stniction  of  high  voltege  eauipment.  They  heve 
pioneered  in  develmng  end  supplying  this  typo 
m  ^  epperetus  to  the  nelas  of  Ela^onic  Engineer- 

,  ,  ^  ^  ing,  Research,  end  h^enufecturing. 

'4^'  '  Beta  Electric  Corporation  is  proud  to  fist,  among 

'  its  many  pioneering  innovations  in  the  High  Volt- 
-  ^  ”  age  fiala,  theta  Beta  "Rrsts": 

^Vf/AST7  *•  SPiCIALIZI  In  High  Voltage  Power 
Suppllos. 

to  bond  3MCi  nod  S0.000  Ohm  per  uoH  KHo- 
vottoMtors. 

FIRST  I  ^  ptwvMo  AC  operoted  Eloctrook  Mlcroom 
■ji*  '  motm  for  tesohmoo  rosistoaco  moosoremeuft. 

FIRST  I  **  ntnho  ovoEoble  o  HoHon  wide  Boghieerlug 
'  Sorwiea  eo  Hl^  VeHogo  Power  Sopply  problems. 
J  first  I  ReversIMo  Polarity  0-30  EV  DC  Portable 

!  I. . — '  Power  Supply. 

FIRST  I  fortoblo  0.30  KV  Ad|ustablo  Powor  SoppHos. 

B  Our  Reid  Enginaert  throughout  the  country  are  ready  to 

■  ditcutt  your  high  voltage  problarm  and  aguipttrent  needs 

with  you.  Beta  MMs  power  tuppfiet  to  fit  specific  raquira- 
(i  •  mants  for  Voltage.  Curmrtt,  Regulatioa,  Sin,  etc. 

Beta  also  rrralat  and  carriet  in  st^  a  standi  firm  of  rugged 
.^4  compact  DC  Powar  Supptas  up  to  30  KV.  Power  tuppfiet  up  to 
2S0  KV  are  rea^  avaiwfala  from  standard  datigns,  ^  Bata  can 
^  bufid  your  special  power  tuppfiet  up  to  SOO  KV. 

^  WaCOMI  YOUI  MQMMS 
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(contiaiwd) 


NEW  PRODUCTS 


an  eighth  power  voltage  ratio  ex¬ 
pander,  automatic  normalization 
of  input  signals  and  an  undecaded 
output  voltage  for  operating  auto¬ 
matic  recording  equipments. 


Precision  Instrument.  Kalbfell 
Laboratories,  Inc.,  1076  Morena 
Blvd.,  San  Diego  10,  Calif.  A  re¬ 
cent  mailing  piece  discusses  the 
model  402A  dynamic  Micro-Miker, 
a  precision  instrument  for  the 
measurement  of  capacitance  and 
inductance  in  video  amplifier  de¬ 
sign  and  maintenance.  Descrip¬ 
tion,  important  features  and  chief 
uses,  as  well  as  illustrations,  are 
included. 


UNCASED  COILS 

Tflcafili  elow-taUronc*  ad|w«t«dl  to  yaw 


TVI  Suppression.  Don  Good,  Inc., 
1014  Fair  Oaks  Ave.,  South  Pasa¬ 
dena,  Calif.  A  small  brochure 
deals  with  a  line  of  accessories 
that  will  effectively  eliminate  or 
reduce  interference  to  tv  reception 
from  such  sources  as:  amateur 
radio  stations,  diathermy  equip¬ 
ment,  x-ray,  industrial  induction 
heaters,  household  appliances, 
neon  signs  and  the  like.  Included 
are  a  Telepass  (a  tv  high-pass 
filter),  two  variable  Teletraps  and 
two  variable  TVI  Traps  (one  high 
and  one  low  band). 


walntola  occuraqr  ovan  In  ♦oaghit  mnka 
condition*.  Toroids  kovo  tow  T/C  char- 
oetoriwici,  ontfomoly  low  ■ognoHc  pichu|i 
0nd  oxtoraoi  fiald.  Coil*  may  bo  suppiiod 
wMi  brdancod  winding*,  oho  can  bo 
topped,  or  have  mullipio  winding  for  light 
coupled  impedance  tronsformolloa. 


Another  C  A  C  First.  Ow  most  progressWe 
customers  specify  thermoeetting  piosttc  coat¬ 
ing  for  tfiotr  coils,  transformers,  and  tunOd 
drcnits.  This  tough  resilient  covering  pro- 
tods  the  ceib  and  seal*  out  moisture.  Just 
another  reason  why  the  people  who  use 
toroids  yeor  after  year  specify  C  A  C 
Toroidal  Components. 


Test  Systems  for  TV  Manufactur¬ 
ers.  Radio  Corp.  of  America,  Har¬ 
rison,  N.  J.  Custom-built  test  sys¬ 
tems  which  provide  complete 
facilities  for  mass-production  test 
and  alignment  of  tv  receivers  are 
described  in  a  new  brochure  avail¬ 
able  to  television  manufacturers. 
The  system  discussed  can  be 
adapted  to  a  wide  range  of  produc¬ 
tion  requirements  varying  from  as 
few  as  100  units  to  over  1,000 
units  per  day.  It  provides  three 
major  test  operations :  i-f  and  trap 
alignment,  r-f  alignment,  and 
video,  chassis  and  final  tests. 


Ragged  stool  coses,  construction  mooting 
mliaary  spocificotiows.  Coils  giving  highosl 
Q  per  unit  volunio  and  spociat  copodtors 
provide  sharpor  and  more  stable  ftitors 
with  a  coropoctnoss  novor  bofero  possible.  A 
special  dosign  for  yow  every  rsc|uirseioat. 


Tiny  Volt-Ammeter.  Pyramid  In¬ 
strument  Corp.,  49  Howard  St, 
New  York  13,  N.  Y.  The  16-page 
manual  No.  110  tells  how  to  make 
one’s  job  easier  with  the  Amprobe, 
a  pocket-size  snap-on  a-c  volt-am¬ 
meter.  It  describes  the  functions 
of  the  new  tool  for  anyone  who 
installs,  repairs,  services  or  main¬ 
tains  electrical  equipment.  The 
unit  discussed  measures  only  7} 


Send  for  this  FREE  booklet  today 
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1- 


MICM  POWIH 
FLLXID  1  I 


MEraEitarria 

g'4,^^jTO10gES3 

■•♦■BaimpEiEEi 

g^TBgngvT-igigFrn 

TRANSRADIO  LTD  cnpiEgimEa 


PHOTOCELl 

CARLt 


0  M  STtWARO  MFC  COMPANY 


»•  &  VVorAi:  C^K»»r,. 

•  Chifoqo  • 
r  ■*  Vo»  h  •  Ph»lod»  'p* 


CONTAACTORS  TO  H  M  COveRNMCNT 
I38A  CAOMWfll  POAO  LONDON  SW7  tNClANO 
C4at/J  r0AMi»AO  lOftDOfi 


^  REDUCE  TESTING  TIME  TO  A  MINIMUM  \ 
WITH  THIS  SIMPLIFIED  GRAYHILL  \ 
TEST  CLIP.  MERELY  SLIP  THE  LEAD  \ 
BETWEEN  THE  SPRING  TYPE  PRONGS.  NO  | 
OPENING  OR  CLOSING  OF  JAWS  ...NO  LOST  | 
MOTION.  LEAD  HELD  SECURELY.  J 
.  ASK  FOR  SAMPLES  AND  J 

GIVE  THEM  A  TRY!  / 


RAWSON  FLUXMETER 
TYPE  504 

The  only  portable  fliucmeter  available 
which  returns  rapidly  to  aero  when  a  single 
button  is  depressed.  Simple  and  fast  in  op* 
eraiion.  Convenient  and  light  in  weight. 

Not  limited  to  a  single  type  of  measure* 
ment.  Has  universal  application  for  labora* 
tories  or  production.  Measures  strength  of 
ougnets  and  electroma^ets,  permeability 
and  hysteresis  loops  for  iron  and  steel,  total 
dux  hoes  in  circuit,  dux  Unes  developed  in 
air  gap,  etc. 

Has  a  mechanical  clamp  to  protect  the 
pivots  and  iewels  when  in  transit. 

See  October  Electronics  Adv*t  For 
ROTATING  COIL  GAUSS  METER 


GET  DETAILS— 
Write  for  the 
Groyhill  Cotolog 


111  POTTCK  STREET.  CAMBRIDGE  42.  MASS. 
Bepresefitotrves 

CHICAGO  LOS  ANGELES 


aiK-SF>aced  oriicuiated 

R.F.  CABLES^^giS^ 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


Design  engineers  and  manufacturers  in  the 
radio,  elemical  and  electronic  6elds  art 
finding  in  LAVITE  the  precise  qualiciM 
called  for  In  their  tpedficatioof  .  •  •  high 
compressive  and  dieleoric  strength,  low 
moisture  abeorpeion  and  reauunce  to  roc. 
fumes,  adds,  and  high  beat.  The  exceed* 
iogly  low  loei*factor  of  LAVITE  plus  in 
caccUenc  workability  maltee  it  ideal  for  all 
high  frequency  applications. 


We  are  specially  organized 
to  hondle  direct  enquiries 
'  from  overseas  ond  can  give 

/MMfD/Are  DfUyM£S^OYt  OSA 

BUM  in  Dollars  Sottlamant  bf  roar  chock. 
Transactioo  as  simpla  as  any  local  bay. 


Comylitt  drtSU  m  rtfwi* 
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SELECTED 

for 

Hallicrafter-6iiilt^CR-399 


Again  E-V  serves  in  vital  communi-  H  E 
cations!  The  600-D  Dynamic  Micro-  H  « 
phone  (T-50)  is  standard  equipment  H 
on  the  famous  SCR-399.  It  insures  H  < 
high  intelligibility  speech  transmis-  H 
sion— helps  get  the  message  through  H  « 

clearly.  It  is  an  example  of  E-V  H  < 

research-engineering  that,  over  the  H  , 
years,  has  created  such  fine  electro-  « 

acoustic  products  for  military  and 
civilian  use. 


E-V  600-D  MOIIl-MIKE 

*  Substantially  flat 
frtqunncy  Rutponsn 

*  High  Artkulation— 
lust  Utltnat  Fatiguu 

*  Moru  Usablu  Powur  luvul 

*  Acoustolley  Diaphragm 

*  light  Wuight  (B  oi.l 

I  •  Extra  Ruggsd— Withstands 
'  Toughust  Usu. 


Expariancad  Staff  and 
CompUt*  Laboratory 
Facilitios  for  Original 
Rosoarch-Enginooring 


401  CARROU  ST.  •  BUCHANAN,  MICH.  •  EioMrt;  13  E  40th  St,  Now  York  IB.  U.S.A.  Cahim  ArMb 
MICROPHONES  •  PHONO-PICKUPS  •  HI-FI  SPEAKERS  •  SELF-TUNINO  TV  BOOSTERS 


HIW  PRODUCTS  (eonlinnsd) 

in.  X.  2  9/16  in.  and  is  one-third 
the  usual  weight  of  such  instru¬ 
ments. 

Automatic  Controls.  Barber-Col- 
man  Co.,  Rockford,  IlL  The  Con¬ 
trol  Story  is  a  new  booklet  outlining 
in  nontechnical  language  the  opera¬ 
tion  of  automatic  controls  for 
heating,  ventilating  and  air  condi¬ 
tioning.  Cartoons  scattered  through 
the  text  highlight  the  points  cov¬ 
ered.  Copies  are  available  free  for 
the  writing. 

Electronic  Voltmeters.  Ballantine 
Laboratories,  Inc.,  Boonton,  N.  J. 
Catalog  14  tells  the  story  of  the 
i  company’s  line  of  sensitive  preci- 
;  sion  vacuum-tube  voltmeters.  This 
issue  is  a  revision  of  the  previous 
I  catalog  and  in  addition  features 
two  new  voltmeters,  models  302B 
and  310,  and  a  new  line  of  multi- 
I  pliers.  Chief  features,  illustrations 
I  and  specifications  for  all  types  are 
!  included. 

All-Band  Generator.  The  Hickok 
Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland  8,  Ohio. 
A  recent  4-page  folder  illustrates 
and  completely  describes  the  model 
292X  microvolt  signal  generator 
which  covers  all  a-m,  f-m,  tv  and 
mobile  frequencies  in  7  ranges. 
The  unit  discussed  herein  is  crys¬ 
tal  controlled  and  has  a  modulated 
and  unmodulated  output  from  0.2 
to  100,000  |iv  through  a  10  to  1 
attenuator. 

Solderless  Connectors.  Buchanan 
Electrical  Products  Corp.,  1290 
Central  Ave.,  Hillside,  N.  J.  Bul¬ 
letin  760  gives  a  four-page  treat¬ 
ment  of  a  line  of  Underwriters’ 
approved  “pres-Sure-connectors” 
for  solderless  splicing  and  termi¬ 
nating  of  electrical  wires.  It  con¬ 
tains  detailed  descriptive  data, 
installation  instructions  and  or¬ 
dering  information  on  splice  caps, 
insulators,  Termend  lugs  and  a 
four-way  “pres-Sure”  crimping 
tool. 

Mercury  Plunger  Relays.  Ebert 
Electronics  Corp.,  185-09  Jamaica 
Ave.,  Hollis  7,  N.  Y.  A  four-page 
catalog  illustrates  and  lists  a  line 
!  of  heavy-duty  one-,  two-  and  three- 
j  pole  mercury  plunger  relays  and 
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STAVER 


tNCO&POOATID 


Wizardry  in 
W  IRE  FOR  MS 


Each  is  precision  wound 
to  close  tolerance.  DEVIT- 
RIFIED  MOISTURE- 
PROOF  ENAMELED,  will 
stand  salt-water  tests,  a 
quality  product.  Standard 
or  custom  types  to  meet 
your  requirements. 

Whatever  your  resistor  re¬ 
quirements  DYNAMIC  has 
the  resistor  you  need,  or 
will  produce  it  on  short 
notice. 


RESISTOR  CORPORATION 
6  Cutter  Mill  Road  Great  Neck,  N.  Y, 


utad  on  a  n«w 

Nitiiially  Kim  Wasliiif  MackHn! 

A  puzzling  set  screw 
HQL, ,  problem  on  a  new 
nationally  known 
■  Washing  Machine 
>  was  successfully 
'■  -  solved  with  ZIP- 

GRIP*  Self-Locking  Set  Screws. 
In  less  than  a  year,  over  100 
manufacturers  have  adopted 
Z I P-G R I P *  f or  the  same  reason . 
Perhaps  ZIP-GRIP*  is  the 
answer  to  your  puzzling  set 
screw  problems,  too. 

Send  for  Free  ZIP-GRIP*  Action 
Demonstrator  that  shows  exclusive, 
Contra-Thrust  Action;  we’ll  also 
include  ZIP-GRIP*  Data  Sheet  and  I 

tell  you  how  to  get  Free  Engineer¬ 
ing  Test  Samples.  Write  today.  I 


HYtiAMIC 

Wiltl  WOUND  Ri»tfOlRS 


STRAIGHTENING  A  CUTTING 

Perfect  straight  lengths  to  12  ft. 
jOOlS  to  .123  diameter 

WIRE  FORMS 

.0013  to  .080  diameter 

SMALL  MCTAL  STAMPINGS 

.0023  to  .033  thickness 
.062  to  3  inches  wide 


Here's  the  "know  how"  and  moss  pro¬ 
duction  copocHy  So  turn  oid  any  qeon- 
My  of  small  wire  fonns,  ports  end 
stampings  in  ferrous  and  non-ferrow 
metob  and  olbys— accurately,  eco- 
nomicallv.  tpeedilyl 
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Try  Rentier  for  Service-Tested 
"Hord-fo-Get"  Components^ 


NEW  PRODUCTS 


(continytd) 


sensitive  relays.  It  contains  an  out¬ 
line  of  typical  features  and  prices, 
as  well  as  relay  hookups  and  dimen¬ 
sional  diagrams. 


D-C  Indicating  Amplifier.  Leed.s  & 
Northrop  Co.,  4901  Stenton  Ave., 
Philadelphia  44,  Pa.,  has  published 
an  8-page  folder  describing  and 
illustrating  a  stabilized  d-c  indi¬ 
cating  amplifier  that  can  be  used 
as  a  direct-reading  microvoltme¬ 
ter,  a  preamplifier  for  recorders  to 
extend  range  down  to  low  levels, 
and  a  high-sensitivity,  short-period 
null  point  detector.  Diagrams  and 
specifications  are  included. 


compon.ntf 


•  STANDARD  FOR  30  YIARS... 

THE  REST  IN  THE  INDUSTRY 

Heavy  duty  phenolic  sockets  with  high  cur¬ 
rent  wiping  action  contacts  .  .  .  for  indus- 
trial,  transmitter  and  test  applications. 
Rugged.  Years  of  tube  in-sertions  and  with¬ 
drawals  do  not  impair  contact  effectiveness. 
RIack  phenolic  is  standard,  low  loss  phenolic 
or  alkyd  on  order. 

Rpiiilar  Company  Ltd.  3101  Rryont  St.  Son  FronclKO  10,  CoHf. 


Soldering  Booklet.  Weller  Electric 
Corp.,  Easton,  Pa.,  has  announced 
a  new  revised  edition  of  Soldering 
Tips,  a  20-page  pocket  manual  dis¬ 
cussing  in  nontechnical  language 
a  variety  of  difficult  operations, 
time-saving  methods,  fluxes  and 
solder  tables.  Step-by-step  illus¬ 
trations  make  each  point  clear  and 
easy  to  remember.  Price  is  10 
cents. 


PIONEERS  IN  ElECTRONICS  AND  PLASTICS 


Tube  Engineering.  Electrons,  Inc., 
Newark,  N.  J.,  has  published  a 
new  engineering  manual  and  cata¬ 
log  completely  covering  the  sub¬ 
ject  of  gaseous  discharge  rectifier 
and  control-rectifier  tubes.  Amply 
illustrated  with  diagrams,  it  in¬ 
cludes  data  on  the  ratings,  appli¬ 
cations  and  life  expectancy.  In¬ 
formation  is  also  given  on  tube 
protection,  efficiency,  regulation, 
filters,  load,  mechanical  design 
and  tube  variations. 


Precision  Potentiometers.  The 
Gamewell  Co.,  Newton  Upper  Falls 
64,  Mass.  A  new  engineering  bul¬ 
letin  comprised  of  11  data  sheets 
describes  a  line  of  precision  po¬ 
tentiometers.  General  features, 
linear  and  nonlinear  units,  con¬ 
densed  specifications  and  special 
applications  are  covered.  Curves 
representing  interesting  functions 
are  included. 


The  Variable  Oscilhtor  with  CRYSTAL  STABILITY 


High  versatility,  plus  wide  range,  plus  crystal  stability  and  accuracy—thafs  the 
unbeatable  combination  for  the  best  in  diversity  reception.  You  get  all  three 
with  the  Northern  Radio  VARIABLE  MASTER  OSCILLATOR.  The  HFO's  stability 
is  —  20  cps/mc  for  ombient  change  of  ^  25*C.~matching  that  of  any  non- 
temperoture  controlled  crystal.  Its  range  is  2-32  me  continuous.  Crystol  check 
points,  with  40  curves  supplied,  permit  absolute  frequency  setting  to  ~  25 
cps/mc.  Three  crystal-controlled  frequencies  provide  fixed  frequency  reception. 
There's  a  LF  crystal  oscillotor  for  BFO. 

And,  this  unit  also  servos  as  an  excellent  fronsmitter  excitpr  ond 
foborotory  mecisunng  stondard. 

$••  ip*cificet»on$  on  Hii»  ewtttondino  inod«l  in  1950  Eloctronict  Bwyvrs  Guido.  For  compW** 
data  on  tht  prtci»ion>bu<li  Northorn  Rodta  lin«,  writa  today  for  your  frto  lot«»f  Cotoiog  E*2. 


Magnetic  Amplifiers.  Vickers  Elec¬ 
tric  Division,  Vickers  Inc.,  181.5 
Locust  St,  St.  Louis  3,  Mo.,  has 
issued  a  new  group  of  Service 
Sheets  for  the  DH-2  handbook 
dealing  with  magnetic  amplifier 
output  characteri.stics.  It  is  quite 


143-145  West  22nd  Street 
New  York  11,N.  Y. 


Pace  -  Setters  in 
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routing 


PROFILING 


modeling 


GREEN 

ENGRAVER  ' ' 

Proved  Profitable  — 

Machine  Tool,  Radio,  Electrical 
and  Instrument  Mfrs,,  Sales  frp- 
motion  and  Advertising. 


ARE  USED  IN  HIGH  VOLTAGE 
"HI POT"  COUPLERS 


S.S.  White  resistors  are  connected  in 
series  to  permit  a  current  flow  to  ground, 
when  the  **Hipot**  Coupler  is  used  to 
measure  or  to  s>'nchronize  voltage  of  high 
voltage  lines. 

Canadian  Line  Materials,  Ltd. — maker 
of  "Hipot”  Couplers  and  other  transmis¬ 
sion,  distribution  and  lighting  equipment 
says,  "We  have  always  found  S.S. White 
resistors  of  the  highest  quality".  This 
checks  with  the  experience  of  the  many 
other  producers  of  electrical  and  elec¬ 
tronic  equipment  who  use  S.S.VC'hite 
resistors. 


Fast,  ruqqnd,  convoniont — ond  inoMpecsive,  Tho 
Groen  EnqraTor  It  tops  for  low-cotl  porformonco 
— tips  out  precision  work  on  metal,  plottict  or 
wood  .  .  .  cuts  lour  lines  of  letters  from  3/S4" 
to  r*  on  curved  or  Hat  surfaces  .  .  .  operotes 
by  tracinq  .  «  .  makes  onyone  on  expert  .  .  . 
enqravet  ponels.  nome  plates,  scales,  dials, 
melds,  lenses  and  instruments.  (Also  widely 
used  ior  routinq.  prolilinq  ond  three  dimen¬ 
sional  modelinq.)  Electric  etchinq  attochment 
ava'lable. 

Speciof  attachments  and  engineering  service  avail- 
able  for  production  work. 

FREE — Fact-pocked  folder.  Send  foe  yours,  today 


S.S.WHITE  RESISTORS 
arc  of  particular  iniercM  to  all  who 
need  resistors  with  low  moist  letel 
and  good  stmbilily  in  all  climates. 


WRITE  FOR  BULLETIN  490« 

It  gives  details  of  S.S.White  Resistors 
including  construaton,  charaaeris- 
tics,  dimensions,  etc.  Copy  with  price 
list  on  request. 


HIGH  VALUE  RANGE 

10  to  10,000  Megohms 

STANDARD  RANGE 
1000  Ohms  to  9  Megohms 


363  PUTNAM  AVENUE 
CAMBRIDGE,  MASS 


ELECTRONICALLY  REGULATED 

LABORATORY 
POWER  SUPPLIES 


grant  lledronic  tuuiFMlHT 


for  Consoles  •  Chassis  •  Racks 


GRANT  manufactures  standard  slides  ta  carry 
from  25  pounds  to  2000  pounds  for  your  every 
requirement. 

GRANT  No.  392  Electronic  Equipment  Slide— Three  section, 
progressive  action  type  slide  which  locks  in  open  position. 
Slide  includes  mechanism  for  unlocking  from  outside  of  chassis 
and  for  tilting  to  90°  angle.  Mechanisms  vary  to  suit  the  in¬ 
dividual  installation.  This  slide  has  been  adapted  to  the  stand¬ 
ard  19"  rack.  Load  capacity:  100  lbs.  per  pair  depending  on 
length  of  slide  and  travel. 

GRANT  ibo  minuftctum: 

Other  (Mitstandinf  idventages;  •  Single  or  double  ecting  slides 

e  Continuous  bsTi  bearing  action  e  Sido  or  undercerriego  mounting  typos 

e  Closely  fitted  sides  ebminste  chassis  rattle  e  Slides  with  locking  end  pivoting  dovicos 

Consult  with  our  enginoarlng  dopartmont  on  any  slide  problem. 

Write  Dept.  E2  for  complete  illustrated  information. 


•  INPUT:  105  to  125  VAC, 

j  50-60  cy 

•  OUTPUT  #1:200  to  325 

Volts  DC  at  100  mo 
I  regulated 

•  OUTPUT  #2:  6.3  Volts 

AC  CT  of  3A  unregu¬ 
lated 

•  RIPPLE  OUTPUT:  Less 

than  10  millivolts  rms 

For  comglafa  Informotlon  writ* 
fhr  Bulletin  E 


3187  Whitestone  Parkwiy,  Flushing,  L.  1.,  W.  Y. 
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JAMES  MIU.EH 

MAIN  OrKci  ANDTACiOtY 

MALOSN 

Ml^iACHUffTTS 


37303 


37306 


I  37304 


37302 


AnoUwr  •kcIm)v«  MHton  "DMigiwd  for 
Application*'  pfodwct  U  ttto  toriot  of  stootHo 
torminol  strips.  Torminol  and  log  oro  ono 
pig  CO.  Lugs  ora  Navy  twrrot  typo  and  ora  froo 
Hooting  so  os  not  to  strain  stoatHo  dwring 
wido  tampgrotwra  variations.  Easy  to  mown! 
with  sorios  of  rownd  Hoios  for  intggral  diossh 
boshings.  Idool  onswor  to  tho  "tropicaltia« 
tion"  problom. 


The  No.  37300  Series 
Steatite  Terminal  Strips 


NIW  PRODUCTS  (CMtimitd) 

similar  to  the  plate-characteristics 
type  of  presentation  used  for  vac¬ 
uum  tubes  and  allows  easy  deter¬ 
mination  of  magnetic  amplifier 
performance  for  any  value  of  load 
resistance.  Output  characteristics 
are  given  for  each  of  the  standard 
400-cycle  high-performance  mag¬ 
netic  amplifiers  in  the  individual 

Kllllofina  fVtA  laattA  A  A 


FOR  ^ 

ABSOLUTE  TOP  QUALITY 

...at  Popular  Prices ! 

REK-O-KUT 

TURNTABLES 


precision  resistance  instruments. 
Included  are  several  types  of  at¬ 
tenuators  and  potentiometers,  mi- 
crchmmeters,  special  transmitters 
and  oscillators,  and  special  elec¬ 
tronic  control  devices. 

Instrument  Catalog.  Wheelco  In¬ 
struments  Co.,  847  W.  Harrison 
St.,  Chicago  7,  HI.  In  the  new 
condensed  catalog  just  released,  a 
selection  of  typical  indicators, 
controllers  and  combustion  safe¬ 
guards  are  illustrated  and  briefly 
described.  An  accompanying  4-page 
price  list  contains  the  listing,  de¬ 
scription  and  current  price  apply¬ 
ing  to  nearly  all  of  the  company’s 
standard  instruments. 

Plug-In  Assemblies.  Dietz  Design 
&  Mfg.  Co.,  Grandview,  Mo.  A 
single-sheet  bulletin  announces 


CONTINUOUSLY  VARIABLE  SPEED 
RECORD  PLAYER 

PlATs  without  **wow’*  At  any  fwttlnB  within  lu 
RPfNKl  ranee  of  S5-100  R.P.lf.  SpeM  can  be  vaiiert 
while  In  oHratien  to  produce  rarted  Round  elTeciR. 

Indispensable  turntable  for  T>'.  AM.  KM  broad¬ 
cast  statlonH,  dance  studios.  mu.sloianv.  4incer«. 
record  collectors  and  wherever  audio-Yisuai  methods 
are  employed.  I'lays  throueh  any  ampllfler.  ra«liu. 
T\'  set,  or  phonoRraph.  4>pcrates  mi  50  or  60  cycles. 
The  only  turntable  to  use  in  areas  of  rarylni  volt- 
aees  and  frequencies  or  with  portable  power  plants 

CV8-I2  (iUustratedl  . $64.65  NFT 

CV8«I2P  in  portable  rase  with 
ICr  I>ual-8tylus  Pickup .  $124.15  NET 


Famous 

Modolt 

T-43H 

*Recommended  for  Lise 
with  Hi^Fi  amplifiers 
and  speaker  systeim  be- 
ciLise  of  low  noise  and  rumble  level,  which  is 
inaximum-50  db.  The  only  11^  dual  speed 
turntables  equipped  with  Hysteresis  synchron* 
oLis  motors,  thereby  meeting  standards  for 
speed  reflation  and  "wow”  content  specified 
the  N.A.B.  Instantaneous  speed  shift  en¬ 
gages  either  78  or  SVA  R.P.M.  idler  without 
stopping  turntable  or  removing  disc. 

T.I2H  .  78  — S3H  .  |II6.$5KET 

T.43M  .  45~33H  .  $116.65  NET 

IntertkangeabU  idlers  for  third  speed  optional 


benefit  any  electronic  equipment 
subject  to  frequent  servicing. 

Tape  Drive  Recording  Mechanism.  I 
Cook  Research  Laboratories,  1457 
Diversey  Parkway,  Chicago,  14, 
Ill.  Bulletin  PD-14  treats  of  the 
type  MR-12,  a  portable  12-infor- 
mation  channel  tape  drive  record¬ 
ing  mechanism  for  use  in  geo¬ 
physical  sei.smic  analysis  work.  I 
The  unit  described  is  also  useful 
for  high-quality  audio  recordings. 
Complete  specifications  are  given. 


Modal  LP-743 
Throo-Spood 
1 2"  T  ranfcriptien 
Turntablo 

Designed  to  meet  the  growing 
demand  for  a  good  turntable 
which  it  priced  between  the 
deluxe  models  and  ordinary  phono  motors  .  .  . 
and  dimensioned  for  easy  replacement  of  ob¬ 
solete  moton  in  average  consoles.  Instantane¬ 
ous  speed  changes  —  78,  45,  33'/^  R.P.M.  •  .  . 
without  stopping  turntable  or  removing 
disc . - . . . 154.65  net 

*A»  attested  to  by  Americans  top 
authorities  on  sound  equipment. 

Reprints  on  request.  J\- 


AvallaMa  at  Ytar  Rnelar  Parts  OMrlhgter. 
Minafaeturert  DISMuutB  QuoteE  oil  RcgeMt. 


REK-O-KUT  CO. 

38-23  QUfCNS  BOULEVARD 
LONG  ISLAND  CITY  1  N  Y 
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ALLISON 

RADAR 

FOR 

MULTI-ENGINED  II 
AIRCRAFT  II 

Military  II 
Airline  1 1 
Executive  || 
Models  E  ES  ESB  ■  ■ 
58-65  lbs.  Overall  Weight  1 1 

HI.  Long  range.  80-150  miles. 

2.  Eiclusive  scanning  method. 

3.  Compact.  Sturdy. 

4.  Easy  ta  operate.  Pilot  control. 

5.  Simplicity  of  maintenance. 

6.  Gyro-stabilized. 

7.  JAN  components. 

8.  RACON  beacons. 

ALLISON 

RADAR  CORPORATION 

11  W.  42  St.,  N.Y.  18  PEnn  6-5811-12 


y  priced 

POWER  METER 

Th«  COMCO  232-F 

rot  Factory 

Invaluable  instrument  for  the  VHP 
technician!  Designed  especially  to 
provide  direct  reading,  in  watts  R-F 
(0-50  watts),  of  VHP  transmitters. 
Suitable  for  use  with  any  trans¬ 
mitter  using  52  ohm  load,  operating 
on  frequencies  from  30  to  175  Me. 
Ideal  for  fiut  bench  testing  of  output 
of  VHP  mobile  and  aircraft  equip¬ 
ment  -  no  conversion  tables  neces¬ 
sary.  Accurate  to  within  lOX.  (}uick^ 
detects  aging  tubes.  Finished  in 
attractive,durable  grey  hammertone. 
WRITf,  WIRE  or  PHONe  TODAY 
for  prompt  thipmont  I 


COMML  N1C.\ nON.S  CO. 

liu 

300  Greco  Avenue  P.  O.  Drawer  6250 
Coral  Goblet,  Florida 


MEGOHMS 

MEGOHMS 

MEG  ^n0dP0r  by  the  dozen  with 
MEGOHMS  Id  I  ICC 

MEGOHMS  JtLLlrr 

MEGOHMS  alloy  1000 

mIgohms  resistance  wire 

This  new  material  packs  1(X)0  ohms/cmf — 48% 
more  than  the  widely-used  nickel-chromium  alloys. 

And  what’s  more,  there’s  no  loss  of 

other  important  physical  and  electrical  /t;  .  ii.<.o.i>.  •  ti,7\ 
properties.  High  tensile  strength — e.\-  [ ; 

cellent  solderability — TC  of  Resistance  * 
is  20 — EMF  vs  Copper  7  micro-volts  ; 

— Coefficient  of  Expansion  13.9 — re-  : 

markable  Surface-Corrosion  Resistance 
— and  many  more  vital  characteristics  i 
make  ALLOY  1000  a  money-making,  " 
prestige-building  component  of  com-  ; 
part,  precision  resistors.  For  complete  U 
data,  get  Bulletin  17  -  wm  cioi. . 


JELLIFF 


TELECHROME 

FLYING  SPOT  PICTURE  GENERATOR 

Model  300-A 


Utod  TV  tKUiom, 
'davatopmaoT  lobororterim. 
ilriiools,  focteria*,  Mroka 
I  brgonnatioiwand  wharavtr 
L  «  raiiobla.  oeiay  chanq«d  / 
Y  ««dae  pktutm  loufca  j 
\  ^  b  roqubod  / 


Suppliod  with 
drivan  Rwoap 
10"  monitor 


$96500 


imim  PROMKTION  ON  ABOVI MOMU 
Wrifp  fodoy  for  celofeg  pf 
OPT  cofor  •^uipmpfil  ftfip. 


•  liMlirtiRR  ifNlw  Him  SOO  liiwt 

•  SnppHtd  with  tlondord  IMA  Sid"  titt  paittni 

•  Slid*  HiMw  for  positivo  or  Mfolivt  troM- 
poromios 

•  Excollont  pictart  tonal  rondlHon 

•  Sopplios  pictoros  withoot  drhrinf  polsot 
from  0  lync.  gomroror 

•  low  ind  hi|h  impodonco  ootputt,hlick 

positivo  or  nogothro  poloriHos 

Compfoto  wHh  all  twboo,  ooM-coio- 
talnid  high  and  law  voftago  rogu- 
latad  pawar  twppMoo,  owoop  and 
vidoo  circulto,  la  rack  width  matal 
cabinot. 
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ALL  ED 


world’s  largest  distributor  of  i 


ELECTRON  TUBES 
FOR  INDUSTRY 


W  tvp®s  ' 

Voc«w<"  fow«»Tub.. 

,  Thyrotron* 

»  Vocttww*  A  Oat 

•  IgnHrant 

•  pho*o*»b«» 

•  Camtra  Tub«» 


DiracUry 

Vnlunhle  guide  to  eelection  of 
proper  tCA  tube  type  replece 
menlt.  littt  1000  type 
detigneHont,  covering  non* 
toceiving  electron  tube*.  Write 
for  your  FREi  copy  of  RCA 
OuMe  No.  37.046. 


f  Qaick,  Expart  ladastriol  Sarvica 

ALLIED  maintains  in  stock  for  c/uick  ship- 
ment  the  world’s  largest  inventory  of  RCA 

fr  special-purpoee  electron  tubes — of  all  types. 
We  specialize  in  supplying  the  tube  needs 
of  industrial,  broadcast,  governmental  and 
other  users.  Shipments  are  made  from  stock 
to  any  part  of  the  nation  within  hours  after 
we  receive  your  order.  Save  time,  effort  and 
money — fill  all  your  tube  needs  from  a 
single,  dependable  source. 


REFER  TO  YOUR  ALLIED  CATALOG 


Make  allied  your  central  supply  source 
for  all  electronic  supplies  -  parts,  tubes,  test 
instruments,  tools,  audio  amplifiers,  acces¬ 
sories — available  immediately  from  the 
world’s  largest  stocks.  Order  from  your 
ALLIED  Catalog — the  leading  Electronic 
Buying  Guide. 

ALLIED  RADIO 

ra  W.  Jsckssa  *  Dspt.  ll-tB-1  •  CUtafS  7,  III 


ivtrythiag  ia  tUcfroaks  from  QNB  Source 


Send  for  FREE 
1951  CATALOG 


•  swaps  .01  sec  cm  to  .1  jtsec  cm 

Artoraty  5%  or  groator. 

•  .04mso<  rise  time 

•  FUllY  REGULATED  POWER 

SUPPLY. 

•  VOLTAGE  CALIBRATOR 

S%  Poll  Scale  Acceracy. 


mnONIX  TYPi  511  AD  osauoscoK 

Pries  tUS.OO  f.  o.  h.  factory 

Increased  accuracy  in  sweep  time  calibration  is  made  possible  by  the  use  of 
dual  Sweep  Multiplier  dials.  The  2  megohm  variable  carbon  resistor  formerly 
used  has  been  replaced  by  a  combination  of  1%  fixed  resistors  and  a 
variable  element  which  comprises  only  10%  of  the  total. 

Electronic  regulation  of  all  DC  voltages  preserves  the  inherent  accuracy 
regardless  of  severe  line  voltage  variations. 

tUrira  for  hrtkor  mformaliom  on  iho  Typo  511  AD 
ood  other  TokiroroM  mstrvmsstf. 

TEKTRONIX,  INC. 


survey  work  and  personnel  protec¬ 
tion  immediately  following  an 
atomic  attack. 

Specifications  are  also  given  by 
Civil  Defense  for  a  low-intensity 
instrument  measuring  up  to  five 
hundred  milliroentgens  for  long- 
range  surveys,  which  probably 
would  not  start  for  several  days 
following  an  atomic  disaster.  Ex¬ 
isting  low-level  and  middle-range 
instruments  are  described. 

A  procurement  pool  for  states 
wishing  "to  purchase  training  in¬ 
struments  of  the  kind  recommended 
will  be  provided  by  Civil  Defense. 
This  would  enable  states  to  pur¬ 
chase  the  instruments  at  a  lower 
cost  than  would  be  available  to  them 
otherwise. 

Specifications  for  the  instruments 
were  determined  by  a  special  NSRB 
Civil  Defense  Radiological  Commit¬ 
tee  composed  of  representatives 
from  the  Atomic  Energy  Commis¬ 
sion,  the  Armed  Forces  Special 
Weapons  Project  of  the  Department 
of  Defense,  the  U.  S.  Public  Health 
Service,  the  National  Bureau  of 
Standards,  and  the  Federal  Civil 
Defense  Administration. 

Personal  dosage  indicators  now 
existing  are  not  considered  suitable 
for  civil  defense.  Research  is 
under  way  to  modify  these  instru¬ 
ments  or  develop  new  ones. 

New  Recommended 
Standards  Published 

The  RTMA  recently  issued  new 
standards  for  home  phonograph 
playback  needles.  Designated  as 
REC-126-A,  the  publication  speci¬ 
fies  that  for  78-rpm  records  the 
needle  tip  shall  have  the  following 
radius:  (a)  for  metal  point  0.0027 
in.  with  tolerance  -I-  0.0003  in., 
—  0.0002  in.;  (b)  for  jewel  points 
0.003  in.  with  tolerance  +  0.0002 
in.,  —  0.0003  in. 

Needles  for  45-rpm  and  33i-rpm 
1-p  records  shall  be  0.001  in.  plus 
0.0001  in.  minus  0.0002  in.  Needles 
with  a  0.001-in.  radius  shall  be 
color-coded  red  and  their  pickup 
cartridges  are  to  be  color-coded 
with  a  red  dot. 

Radius  of  the  needle  tip  shall  be 
determined  by  comparison  with  a 
series  of  circular  segments  of 
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ELECTRICAL  INDUSTRIES 


44  SUMMER  AVENUE 


NEWARK  4  N  J 


crystal  cases 
relay  boxes 

selenium  rectifier  stacks 
^  transformers 

parts  identification 
on  boxes  and  cartons 

YOU  CAN  MARK  THEM  ALL  WITH  THE  KD  8 


Here's  a  really  versatile  machine  — the  Markem  KD  8.  And  its 
talents  are  particularly  suited  lor  saving  money  in  the  electronics 
field.  With  a  KD  8,  you  can  mark  many  different  sizes  of  parts, 
containers,  labels,  tags  with  imprints  up  to  2^*''  wide  hy 
6D”  long.  Type  changes,  using  either  riihher  plates  or  metal 
type,  are  quick  and  easy.  That  means  you  can  imprint  exactlv  the 
quantity  of  articles  you  want,  when  and  where  you  want  them. 
The  KD  8  is  a  really  flexible.  money-sa\ing  production  tool  that 
will  cut  marking  bottlenecks  in  your  plant.  Write  today  for  more 
details  that  will  pleasantly  surprise  you. 


ACME 

500  CYCLE  LOW  PASS  FILTER 


Acme  solved  one  maior  manufacturer's  problem 
by  designing  and  prr^ucing  this  miniature  filter 
with  extremely  low  insertion  loss  within  the  pass 
band  and  6<>  DB  attenuation. 

This  is  an  example  of  what  Acme  is  doing.  Your 
problems  will  receive  prompt  attention.  All 
wave  filters  and  other  pr^ucts  are  built  in  care* 
ful  conformance  to  military  specifications.  Your 
inquiry  is  invited. 


Keene  27, 

New  Hampshire 


Divisien  of  Acm*  Motol  Die,  Inc. 

212  E.  17th  St.,  Los  Angeles  IS,  Ptospect  74S7 

Wm  Ftitirs*  Otbr  Lints  •  MafiieM  AmpMitrt  •  $HCttl  Tnas- 

firwrs  t  CNktt  •  TtrtiSal.  Uaimul  t  StItotiE  Witai  la#«cttrs 


ENGINEERS 

ELECTRONICS 
RESEARCH  AND 
DEVELOPMENT 
In  Baltimore,  Maryland 
Career  Positions 
tor 

Top  Engineers  and  Analysts 
in 

Radar  Pulse,  Timing  and  Indi¬ 
cator  Circuit  Design 
Digital  and  Analogue  Com¬ 
puter  Design 

Automatic  Telephone  Switch¬ 
board  Design 

Also 

Electro-Mechanical  Engineers 

Expartonc*  in  lerro-mechanUm,  ipa- 
clal  waoponi.  fir*  control,  and  quidod 
miaiUo  dosign. 

Recant  E.E.  graduatae  and  Ihota  with 
at  least  one  year  electronics  research 
and  dsTelopment  work  will  also  bo 
considered. 

Salary  commensurate  with  ability. 
Housing  reasonable  and  plsntliul.  Sub¬ 
mit  resume  outlining  qualUicatlana  in 
detail.  Information  will  be  kept  strictly 
confidential.  Personal  Interriows  will 
be  arranged. 

THE  GLENN  L.  MARTIN  COMPANY 

Employment  Deportment 
Beltimora  S,  Maryland 


90  G/40-HS-14 


AicMM  AiMulaLU. 


An  extended  range  of  types 
and  sizes  in  the  popular 


90  C/40-HS-t 


90  o/r-9 
(Novol) 


f  The  90-Q  Series  is  now  supplied  in  a 

90  G/P-7  wider  range  of  types  than  ever  t 
(Miniature)  before.  These  include  5  and  10  A 
amp  lead  sizes  with  from  2  to 
14  terminals  as  well  as  plug-in  f 
bases  for  miniature  7,  novel  9,  Sg 
"  and  special  14-prong  sockets.  ^ 

Voltage  ratings  are  1600  peak. 

90  G/P-14 


Write  for  Thou  Desaipthro  IvUtlins: 

K  B49  —  HermeticoMy  Seeled  Termleelt 

B  SSO-HermetfeaHy  Seated  Heedeti 

W  SSI —Cetkel  Type  Sefblegt 

90G/60-NS-I2  A 
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Models  611  and  612  are  popular 
instruments  in  research  and  design 
laboratories,  vacuum  tube  plants, 
transmitter  manufacturing  plants, 
and  in  fixed  and  mobile  communi* 
cation  services. 

They  are  ruggedly  built  for  portable 
use,  and  are  as  simple  to  use  as  a  D.C. 
voltmeter.  The  power  absorbing  load 
resistor  is  non-radiating,  thus  prevent¬ 
ing  transmission  of  unwanted  signals 
which  interfere  with  message  traffic 
in  communication  services. 

Frequency  rangt:  30  to  SOO  MC  (30  to 
1,000  MC  by  speciol  calibration) 
fmpedonce;  SI. 5  OHMS-VSWR  lets 
than  l.l 

Accuracy;  Within  5*/,  of  full  scale 
Inpuf  connector:  Female  "N"  which  motes 
with  UG-21  or  UG-2IB.  Adapter 
UG-I4fi/U  is  supplied  to  mote  with 
VHF  plug.  PL259. 

Special  Scale  Model  "fils"  are  avail¬ 
able  as  low  as  Vi  watt  full  scale,  and 
other  models  as  high  as  3  KW  full  scale. 

Catalog  furnished  on  Request 


known  radii  and  an  angular  length 
of  110  deg.  Included  angle  of  tip  of 
the  needle  shall  be  no  less  than  40 
deg  and  no  more  than  50  deg. 

The  publication  is  available  frmn 
Radio-Television  Manufacturers 
Association,  1317  F  Street,  NW, 
Washington  4,  D.C.  Price  is  25 
cents. 


Radar  Helps  Forecast  ,] 

Jet  Weather  ' 

Getting  ready  to  provide  meteoro¬ 
logical  services  for  high-flying  jet 
aircraft,  the  Australian  Depart¬ 
ment  of  Civil  Aviation  is  setting  up 
a  network  of  fifteen  radar  stations 
at  selected  points  in  Australia  and 
New  Guinea. 

The  radars  will  be  used  to  track 
the  course  of  meteorological  bal¬ 
loons  enclosed  in  a  mesh  of  nylon. 
The  mesh  is  treated  with  silver  to 
make  it  reflect  the  radar  pulses. 

Two  operators  keep  the  54-inch 
parabolic  dish  of  the  station  trained 
on  the  balloon,  taking  readings  of 
elevation,  bearing  and  range  of  the 
balloon  at  intervals  of  one  minute. 
Plotting  of  the  balloon’s  course  en¬ 
ables  wind  velocity  to  be  determined 
at  all  altitudes  up  to  40,000  ft.  The 
altitude  correlations  are  derived 
from  the  known  rate  of  ascent 

A  second  use  of  the  radar  is  the 
detection  of  heavy  cumulus  clouds, 
which  show  up  on  the  screen  with  a 
characteristic  echo.  Thunderclouds 
approaching  an  airport  can  be  lo¬ 
cated  with  ease  and  their  speed  and 
course  can  be  plotted  for  the  bene¬ 
fit  of  aircraft  flying  in  the  vicinity. 

As  the  network  of  meteorological 
I  radar  stations  could  be  turned  to 
i  defense  uses  at  short  notice,  their 
i  locations  will  be  kept  secret. 


DIRECT  READING 

R.  F.  WATTMETERS 

(DUAL  RANGE) 

MODEL  6M— 0-15  and  0-60  Wolti 
MODEL  6)2-0-20  and  O-tO  Wottt 
IMPEDANCE-5)'A  Ohmt 


SUPPRESS  RADIO  INTERFERENCE 

. .  .f/ifflinofe  Errors  in  Critical  RF  RHeasurements 


Reduce  the  area  background  level  of  radio  interference  to  a  negligible 
inimum  for  critical  tests  and  measurements!  Ace  Pre-Built  Screen  Rooms 
are  moderately  priced — suppress  interference 

_  far  more  efficiently  than  ordinary  screen  rooms 

or  enclosures — and  provide  lor  a  high  degree  of 
RiSI'eN^KiSH  /  ^  accuracy  by  eliminating  gross  systematic  errors 
in  your  test  setup  and  calculahons.  They're  easy 
f  Ml ^  V  ■  i  to  install  and  easy  to  enlarge  or  move.  Write, 

kCJffSri.  wire  or  'phone  for  further  details. 

<  ATTENUATIONS  of  100  to  140  db. 

FROM  0.1S  to  10,000  me. 


TV  To  Aid  Test  Pilots 

A  SYSTEM  employing  tv  for  testing 
airplanes  has  been  tried  out  at 
Wright-Patterson  Air  Force  Base 
in  Dayton,  Ohio.  Radio  waves  from 
the  ground  control  the  maneuvers 
of  the  airplane  being  tested  while 
one  or  two  video  cameras  focus  on 
the  instrument  panel,  recording  the 
data  on  screens  set  up  in  the  ground 
control  station.  All  tests  indicate 
that  the  use  of  tv  to  replace  test 
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TOLERANCE  TO  '  0.17. 


.01  OHM  TO  1.0  MEGOHM 


HIGH  OR  LOW  WATTAGE 


HERMETIC  SEALED  TYPES 


CHtCH  UIIIH  LOS  6OI0S 

meJLi 


Call  on  Lewis  <S  Kaufman  with  your  full  tube- 
complement  problems.  Both  JAN-IA  and  com¬ 
mercial  types,  including  tantalum-  and  zircon¬ 
ium-molybdenum-anode  tubes  in 
long-lived  Los  Gatos  Brand —  ^ 

backed  by  pioneers  m  the  field.} 


4E27 


CALIFORNIA 


LOS  GATOS 


INRESCO  Resistors  are  a  product  of  high-speed  wind¬ 
ing  techniques  that  introduce  a  new  measure  of  econ¬ 
omy  in  precision  wire  wound  resistors. 

They  are  available  for  IMMEDIATE  DELIVERY, 
in  diversified  types  that  meet  practically  every  circuit 
requirement  of  load,  ohmic  value,  size,  and  shape. 
When  planning  a  new  circuit  design,  investigate  the 
advantage  of  INRESCO  resistors  for  economy,  de¬ 
pendability  and  permanently  fixed  characteristics.  For 
complete  details,  call  or  write  today  for  catalog. 

Manufacturers  and  designers  af  wire  wound  resistors— 
esclusivelv.  Estimates  on  custom  built  resistors  fur- 
nished  without  obligotion;  inquiries  ore  invited. 


Never  before  a  value  like  this  new  2-KW 
bench  model  "Bomborder"  or  high  fre¬ 
quency  induction  heater  ...  for  saving 
time  and  money  in  surface  hardening, 
brazing,  soldering,  annealing  and  many 
other  heot  treating  operations. 

Simple  .  .  .  Eosy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  Makes  This  New  Low  Price 
Possible. 

This  compact  induction  heoter  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  ceil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  od- 
vise  time  cycle  required  for  your  por- 
tkulor  job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
mode  in  the  following  ranges  of  Power: 
1  -2-34  -5-7'/i-10-121i-15-18-25-40-60 
80  I0O-25OKW. 


Your  exact  coil  made  to  per¬ 
form  perfectly  and  sold  to  you 
at  favorable  prices  is  Dano’s 
policy.  Consider  this  the  next 
time  you  need  coils. 


Abo.  Transformers  Made  To  Order 


•  WomM 

•  fop*f  S«€tiefi 

•  Aemtot*  tobbin 

•  MolM  Colts 

•  Boktilto  Bobbiii 

•  Cotton  Intorwoovo 

•  Coils  for  High 
Towpofotyro 
Application 


Division  of 
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Writ#  for 
DoKriptiv# 
litoroturo 
MDA 


K  AG  ID 

Functional  Eloctronict 


Servomechanisms,  Inc., 
Mechanical  Development 
Apparatus  provides  the 
designer  with  an  extensive 
selection  of  precision 
components  for  rapid  and 
economical  assembly  of  gear 
trains  and  actuator  devices. 
Typical  applications  are 
analog  computers, 

Isignal  generators, 
process  programmer^ 

Foundation  Boards 
Bearing  Blocks 
.  Mounting  Brackets 
Gears  and  Shafts 

Miscellaneous 

Accessories 


NEWS  OF  THE  INDUSTRY  (conHnucd) 

pilots  on  dangerous  flights  is  en¬ 
tirely  practical  and  it  is  anticipated 
that  this  tv  testing  will  prove  effec¬ 
tive  on  even  such  high-speed  planes 
as  the  X-1  and  the  F-86. 

Lear,  Inc.,  of  Grand  Rapids, 
Mich.,  and  the  Philco  Corp.,  of 
Philadelphia,  Pa.,  are  working  on 
the  project  with  engineers  of  the 
Air  Materiel  Command’s  Equip¬ 
ment  Laboratory  and  Electronic 
Subdivision. 


TIMERS 

FOR  ACCURACY 


BUSINESS  NEWS 

Tracerlab,  Inc.,  Boston,  Mass.,  re¬ 
cently  contracted  to  purchase  a  site 
of  approximately  17  acres  in  West 
Concord,  Mass.,  to  construct  a  new  i 
building  to  house  its  engineering  ' 
and  manufacturing  operations  as  > 
well  as  certain  phases  of  its  radio-  i 
chemical  program.  ' 

I  Massa  Laboratories,  Inc.,  Cleve¬ 
land,  Ohio,  has  announced  the  open¬ 
ing  of  its  new  laboratories  and 
manufacturing  plant  in  Hingham, 
Mass.,  for  the  development  and 
production  of  electroacoustic 
apparatus. 

Hudson  Wire  Co.  will  soon  estab¬ 
lish  another  magnet  plant  at  Cas- 
sapolis,  Mich.,  for  the  producticn  of 
bare  and  insulated  wires  for  elec¬ 
trical  and  radio-electronic  applica¬ 
tions. 

I  SONOTONE  Corp.,  Elmsford,  N.  Y., 
j  manufacturer  of  hearing  aids,  has 
I  started  production  of  miniature 
I  tubes  for  radio  and  television  sets. 

i  Raytheon  Mpg.  Co.  has  started 
i  I  production  in  its  new  pilot  plant  in 
^  Quincy,  Mass.  The  new  plant  is  op¬ 
erated  by  the  Receiving  Tube  Di- 
^  vision  of  the  company  and  is  en- 
!  gaged  in  the  manufacture  of  elec- 
H  tronic  tubes  of  subminiature  and 
M  miniature  construction  for  military 
1  requirements  exclusively. 

H.  Leslie  Hoffman  and  Hoffman 
Radio  Corp.’s  bid  of  $11,200,000  for 
Don  Lee  Enterprises  has  been  ac- 
^  cepted  by  the  Los  Angeles  County 
^  Public  Administrator.  Hoffman 
S  Radio  Corp.  will  own  100  percent  of 
C  the  stock  in  Don  Lee  Enterprises, 
^  which  include  a-m  stations  in  Los 
H  Angeles,  San  Francisco,  San  Diego, 


i  Products  requiring  precision  *"" 

time  performonce  need  this 
dependoble  time  control.  ^ 

The  ZENITH  PROGRAM  /  >*“.■  \ 

.  TIMER  is  on  outomotic  f  ^  a,  \ 

1  switch  which  can  be  set  to  ^  «  »  1/  * 

close  on  electricol  circuit  y  -  I 

ot  onv  desired  S  minute  in-  J 

tervols  of  the  24  hours. 
j  This  circuit  closure  con  be 

:  from  5  to  60  seconds  os  ^  # 

I  specified  and  occurs  pre- 
the 

As  mony  os  286  operotions 
I  per  doy  ore  possible. 

I  There  ore  nine  other  models  to  meet  oil  types  of 
I  operotion  schedules. 

Also  Tronsfer,  Remote  control,  Automotic 
time,  Automotic  reset  ond  Mognetic 
I  switches;  Mognetic  contactors;  Reversing 
starters;  Synchronous  motors;  Interval,  Pro¬ 
cess,  Impulse  ond  Work  cycle  timers.  Units 
I  mode  to  your  specificotions. 

I  WWfo  for  catalog  today 


ZENITH  ELECTRIC  CO. 


Chicogo  10,  III. 


ut^tnumeMt 

DIALS 

SPECIA?*"cHECK  LISTS 


•  LUMINESCENT 
•  ILACK  t  WHITE 
•  MADE  TO  YOUR  SPECIFICATIONS 

PRECISION 

S  INSTRUMENT 

ERVIGE 

WE  REPAIR,  OVERHAUL 
AND  STANDARDIZE  LABORATORY 
AND  PORTABLE  INSTRUMENTS 

Owr  loSoroto/y  Is  eqi/ipged  with  neve 
Leeds  4  Northrop  potentiomotrk  sfond- 
ordiiotion  equipment  colibreted  in 
terms  of  the  Absolute  units  which 
were  adopted  internotionolly  os 
of  January  I,  1948. 

StatuCand 

6S0  EAST  GIllERT  ■  WICHITA,  KANSAS 


Old  Country  A  Glen  Cove  Roods 
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Simplify  Your  Wiring  With 

KULKA  TERMINAL  BLOCKS 

lliminate  Splicing  •  Stop  Leaks  and 
Shorts  •  Increase  Insulation 


Blockt  oi  hiqh  teniil*  itrenqth  Bake- 
Ilt*  (or  other  plaitics  to  qor't  epoc.) 
and  come  in  4  eixes — with  1  to  23  ter¬ 
minals.  Screws  and  solder  luqs  oi 
nickeled  brass.  Luqs  in  several 
styles,  also  eyeletted  to  block. 
Marker  strips  come  plain  or  printed, 
or  blocks  can  be  enqrored. 


A>  hnitotkm  Iroin  I 


\ 


iW'ii 


Video  Oscillator  TF  885  is  a  wide  range  variable  Irom  3l6pV  upto31.6V— 1  watt 

beat  frequency  oscillator,  impressive  into  l(XXKi  sine,  or  64V  peak-to-peak. 

alike  in  performance,  stability  and  The  frequency  cover— 2  bands  on  a  gen- 

appearance.  It  embodies  thermally  erous  8-inch  dial— is25c/s  to  5  Mc/ssine 

screened  oscillators,  dual  frequency  and  50  c  s  to  150  kc  s  square.  At  full 

standardisation,  a  ladder  -  network  load  individual  harmonics  are  generally 

attenuator  and  really  effect ive  automatic  below  3°i,  falling  considerably  at  lower 

level  control.  The  output,  monitored  by  outputs.  The  frequency  characteristic  is 

a  vacuum  tube  meter,  may  be  of  sine  or  within  Idb,  as  are  the  attenuator  steps  at 

square  waveform  and  is  continuously  other  than  extreme  h.f.  attenuation. 

Further  particulars  are  obtainable  from  any  ot  the  addrewes  helow. 

MARCONI  INSTRUMENTS  LTD 

U.S.A.  Sales  and  Service:  23-25  Beaver  Street.  NEW  YORK.  4 
C  ANAPA:  CANADIAN  MARCONI  LIMITED.  M«rconi  Building.  $c.  S«cr»m«nt  StrMC,  MONTREAL 
ENGLAND  (HMd  Offk«  and  Works):  ST.  ALBANS.  HERTFORDSHIRE 


SENIOR 
ELECTRONIC  SYSTEMS 
ENGINEERS 


Lockheed  invites  yoij  to  participate  in 
long-range  productioA  program,  developing 
the  aircraft  of  the  fuiLre. 

Lockheed  offers  an  attractive  salary  com¬ 
mensurate  with  your  iility  and  background, 
a  future  in  aeronauticpl  science.  In  addition. 
Lockheed  provides  generous  travel  allow¬ 
ances  for  those  who  qualify. 

If  you  have: 

1.  An  M.S.  or  Mi.O.  in  EltctHcol  Enginooring  oi 

Miytict—  I 

2.  A  minimum  of  yoort*  txportonco  ir 

odvoncod  clettrojiic  tyttom*  dtvolopmtni 
including  radar  njicf^w^yo  tockn^uot,  str 
vomockonitmt,  ond  firo  control  • 

3.  Fomiliority  witk  ^rborn*  oloctronics  equip- 
ment  r«qwi''~-^entL~ 

Write  today— giving  full  details  as  to  education 
experience  and  salaryn  requirements.  Address 

Kart  R.  Kunzk  EmptoymmU  Manager 
LOCKHEED  Mftfoh  Corporotion 
Burbank,  OtAforma 


LOOK!  No  Hands  I  KLIPZONS  CUP  ON 

New  SELF  HOLDING  KLIPZON** 

TEST  PRODS  O  PROBES  O  ADAPTORS 
MINI-PROD  CONNECTORS 


BRING  MAXIMU.M  CONVENI¬ 
ENCE  and  SAFETY  in  TESTING 
Both  HANDS  are  FREE  for 
soldering  or  adjustments 
when  you  use  KLIPZONS.  t 
The  self-holding  jaws  slip  f! 
on  to  wires,  lugs  and  ter¬ 
minals  .  . .  grip  lest  points  j 
until  pulled  off  .  .  .  con- 
nect  and  disconnect  from  HH 
hot  circuits  with  safety  |IH 
to  user.  Or,  yon  can  con-  l|^E 
vert  your  old  style  non- 
selfholding  prods  to  BH 
KLIPZONS  by  slip-  ■■ 
ping  on  a  pair  of  RH 
TY  PE  M  or  J  type  m 
ADAPTORS  ADAPTOlt 


c 


I  tyre  j 

ADAPTOR  — 

KLIPZON 

I  V.H.F.  CRYSTAL  PROBES 
I  Bring  added  ▼eruatlllly  to 
I  yoar  VTVM  or  VOM. 


Une  KLIPZON. 
MIM-PBOD  f'ON  NECTORH 
for  qolek.  enny  to  make 
TklHr  HOOKt’PH 


IT'S  A  TREAT  TO  TEST 
WITH  KLIPZON  PRODS 
Slender  and  utreamllned  Kllpront  are  de- 
»lgned  to  add  minimum  canarlt.v  to  elr- 
raltR  and  make  contact  with  Inaccemilble 
wire*  or  terminals  easy. 

Fit  into  PINJACKS.  SOCKETS, 
BINDING  POSTS,  ETC. 


TYPE  VAC 
Crystol  Probo 
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NEWS  OF  THE  INDUSTRY  (conHiiiitR) 

Santa  Barbara,  Los  Angeles’  tv  sta¬ 
tion  KTSL,  and  KHJ-FM,  Los  An¬ 
geles,  as  well  as  45  afiiliate  stations 
in  California,  Washington,  Oregon, 
Nevada,  and  Idaho.  In  addition, 
there  is  a  substantial  stock  interest 
in  the  Mutual  Broadcasting  System. 
The  transfer  is  still  subject  to  for¬ 
mal  approval  of  the  Los  Angeles 
Probate  Court  and  to  permission 
for  transfer  of  existing  licenses  to 
the  new  ownership  by  the  FCC. 


NOTHELFER 

Special  TRANSFORMERS 


Proven  by 
Past 

Performance 


Pyroferric  Co.,  New  York,  N.  Y., 
has  acquired  a  manufacturing  plant 
at  14  N.  Bleeker  St,  Mt.  Vernon, 
N.  Y.,  to  meet  the  increased  de¬ 
mands  for  its  iron  cores  and 
powdered  metallurgy  developments. 


rOver  25  years'  experience  in  the 
manufacture  of  special  transform¬ 
ers  to  meet  individual  require¬ 
ments.  Built  in  quality  proved  by 
years  of  actual  use. 

From  10  VA  to  300  KVA  Dry- 
Type  only.  Both  Open  and  En- 
cosed.  1,  2,  and  3  Phase.  15  to 
400  cycles. 

NOTHELFER 

WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3.  N.  J. 


Electro- Voice,  Inc.,  announces  the 
expansion  of  their  laboratory  and 
research  facilities.  A  new  r-f 
double-screen  room  for  tv-booster 
research  and  a  polycylindrical-sur- 
faced  speaker  -  comparison  room 
have  been  added.  New  test  and 
measurement  equipment  for  the  lab¬ 
oratory  and  additional  model-mak¬ 
ing  tools  and  machinery  are  in¬ 
cluded  in  the  program. 


Lenkurt  Electric  Co.,  San  Carlos, 
Calif.,  manufacturer  of  radio  and 
wireline  telephone  and  telegraph 
carrier  equipment,  has  begun  con¬ 
struction  on  16,000  sq  ft  of  added 
production  space  to  its  present 
plant. 


lor  AM,  fM,,  and  Television  Stations 


Skinner,  Harlan  and  Ireland, 
Inc.,  Indianapolis,  Ind.,  is  a  newly 
organized  consulting  engineering 
Arm.  The  firm  will  specialize  in 
permanent  magnets  and  soft  mag¬ 
netic  materials  but  will  accept  con¬ 
sulting  projects  in  any  allied  field. 


Thompson  Products,  Inc.,  Cleve¬ 
land,  Ohio,  manufacturers  of  parts 
for  the  automotive  and  aircraft  in¬ 
dustries,  have  entered  the  elec¬ 
tronics  field  to  help  solve  problems 
arising  from  coaxial  switch  needs. 


Stay  on  ihc  air  durinc  power  failures.  When  storms, 
floods,  or  breakdowns  interrupt  electric  service  to 
your  station  and  force  you  off  the  air,  you  lose  listeners, 
you  lose  income.  Protect  yourself  against  loss  .  ,  . 
make  sure  of  your  ability  to  give  vital  service  to  your 
community  during  disaster  periods  by  installing  a 
dependable  Onan  Emergency  Electric  Plant. 

An  Onan  plant  will  take  over  the  iob  of  supplying 
electricity  for  studios  and  transmission  automatically 
when  (wwer  is  interrupted.  Plant  stops  itself  when 
power  is  restored.  Upkeep  costs  are  negligible. 


Platco  Radio,  Inc.,  has  been  or¬ 
ganized  as  a  radio  transmitter  and 
receiver  manufacturing  firm  by 
Murray  Platt  with  quarters  at  489 
Broome  St.,  New  York,  N.  Y. 


PORTAIIE  A.C.  EUCTRIC  PIANTS 
FOR  FIELD  AND  MORIIE  RADIO 
Supply  power  for  transmission  at  scene 
of  events.  Can  be  carried  by  hand  or  in 
trunk  of  car.  Take  up  only  a  few  square 
inches  of  space  in  mobile  unit.  Weigh  as 
little  as  80  pounds.  Lightweight  models: 
390  to  9,000  watts.  Other  models  to 
^.000  watts. 


Simpson  Electric  Co.,  manufac¬ 
turers  of  panel  instruments  and 
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ALL  these  GRC  tiny  zinc  die  castings 
were  produced  in  ope 


CRIES  REPRODUCER  CORP. 


Amirkan  Tiiivision  t  Radio  Co 

SAtNf  PAUl  \  M<NNESOfA-U  S  A 


GATES  RADIO  COMPANY 


QUINCY,  ILLINOIS  USA 


Whut  a  saving  of  time  and  money  for  you!  ^ 


We  can  offer  zinc  die  castings  as  small  as 
.000004  of  a  lb.  (250,000  to  the  lb.) 

- SMALLNESS  UNLIMITED! 

GRC's  method  of  die  casting  naily  snuUl  pans  has  opened  up  new 
fields  in  designs,  products  and  economies  for  hundreds  of  manufaaur- 
ers.  C^r  exclusive,  high-speed  mass  production  facilities  turn  out 
simple  or  intricate  pans  automatically — completely  trimmed  ready  for 
use — 100,000  pieces  to  many  millions.  Discorer  GRC's  small  pans  pos¬ 
sibilities  for  yourself — 

I  ^ ^  Write  Today  for  Bidfetifi  oi»d  Sompfes. 


Moximum  Weight:  H  oz. 
Moximum  LengtSs:2  In. 


SMAUNESS  UNUMITfO 


100  WIUOW  AVENUE,  NEW  YORK  54,  N.  Y. 


Littls  thsHcht-of  facts  abont  capacitors 

Tho  abort  tlmo  broobdown  eolNiqo  ol  a  well  wade  D.C. 
capacitor  is  aot  Iota  Osob  5  to  •  tlmoe  tbo  actual  worklaq 
▼oltogo  at  S0*>^ 

E  =  S  X  • 

B  =  Broobdowu  eollogo 
o  =  Rated  dx.  worklag  Tollaqo 

INDUSTRIAL  CAPACITORS  oro  uaTasytogly  bold  to  tbie 
formula. 


▼olumo,  INDUSTRIAL  CAPACITORS  oro  tbo  moat  widolr 
used  capocitor  in  industrial  applications. 

WRnZ  TODAY  FOR  DeTAlUD  CATALOG 


For  high  power  tubes  Gates  has  designed 
several  very  attractive  tube  sockets. 

4  To  the  left,  a  socket  for  the  Eimac  3X2500 
tube. 

To  the  right  a  socket  for  such  tubes  asi 
the  889R.  891R.  892R  and  others. 

Available  in  small  or  largo  quantities  at 
proportional  prices. 


Soto*  OMkm 

A 

M  f  rM^  Cl 

1 ! 

1  N.  CoiifoiHli 
Idoogo  1S«  im 
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ELECTRICAL  INDUSTRIES 


TANTALUM 


(continued) 
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2  to  400  MEGACYCLES 


MODULATION:  Amplitude  modulation  is  contin* 
uously  variable  from  0  to  30%,  indicated  by  o 
meter  on  the  panel.  An  internal  400  or  1000 
cyde  audio  oscillator  is  provided.  Modulation 
may  also  be  applied  from  an  external  source. 
Pulse  modulation  may  be  applied  to  the  oscillator 
from  an  external  source  through  o  special  con¬ 
nector.  Pulses  of  1  microsecond  can  be  obtained 
at  higher  carrier  frequencies. 


fREOUENCY 

ACCURACY 

OUTPUT  VOLTAGE 
0.1  le  100,000 
microvoNs 

OUTPUT 
IMPEDANCE 
50  ohms 


Thomas  G.  Banks,  Jr.,  former 
sales  engineer,  has  been  appointed 
to  the  newly  created  position  of  di¬ 
rector  of  research  and  development 
at  Gates  Radio  Co.,  Quincy,  Ill. 


I  F.  C.  Cahill,  supervisor  of  the  re- 
'  ceiver  section  at  Airborne  Instru- 
,  ments  Laboratory,  Mineola,  N.  Y., 

I  has  been  named  supervising  engi- 
I  neer  of  a  combined  engineering 
^  group  to  be  known  as  the  radar 
section.  The  new  group,  a  com¬ 
bination  of  the  former  receiver  and 
radar  sections,  now  comprises  about 
i  40  engineers. 

J.  Gilman  Reid,  Jr.,  chief  of  the 
engineering  electronics  section  of 
the  National  Bureau  of  Standards 
since  1939,  has  been  appointed  chief 
of  the  Bureau’s  electronics  division. 

John  B.  Little,  for  13  years  a 
member  of  the  technical  staff  at  the 
Bell  Telephone  Laboratories,  has 
joined  the  International  Business 


We  also  supply  Tungsten 
and  Molybdenum  metals 
and  powders,  and  Tanta¬ 
lum  powders.  Titanium 
Hydride,  Zirconium  Hy¬ 
dride,  and  many  other 
metallurgical  products. 


In  addition  to  Tungsten  and 
Molybdenum  we  are  now  mak¬ 
ing  pure  TANTALUM  ROD. 
SHEET  and  WIRE — the  first  time 
these  materials  have  been 
made  in  Great  Britain. 

We  shall  be  pleased  to  have  de¬ 
tails  of  your  requirements. 


MU  REX  LTD  (Powder  Metallurgy  Division)  RAINHAM  •  ESSEX  •  ENGLAND 

LONDON  OFFICE:  CENTRAL  HOUSE,  UPPER  WOBURN  PLACE,  W.C.  I. 


MEASUREMENTS  CORPORATION  moon  80 

STANDARD  SIGNAL  GENERATOR 


test  equipment,  recently  leased  its 
fifth  plant.  The  new  factory  is 
located  at  932  Benton  St.,  Aurora, 
Ill. 

Measurements  Corp.,  manufactur¬ 
ers  of  precision  electronic  testing 
equipment,  is  now  occupying  its 


New  Measurements  Corp.  plant 

new  25,000-sq  ft  plant  at  Intervale 
Road,  Boonton,  N.  J. 

Fleetwood  Laboratories,  Inc., 
Bronxville,  N.  Y.,  has  been  formed 
to  manufacture  x-ray  thickness 
gages  for  foil  and  light-gage 
metals.  President  and  chief  engi¬ 
neer  is  W.  B.  Lurie,  former  design 
engineer  in  charge  of  the  high-volt¬ 
age  laboratory  at  Machlett  Labs. 

PERSONNEL 


■  I 


The  Trend’s  to 


The  GROUND  Miniature 


JONES 

PLUGS  & 
SOCKETS 

500  SERIES 

“PioveH 

2.ua(c(tf 


THE  HOLLISTON  MILLS 

NORWOOD,  MASS. 


CHICAGO 


NEW  YORK  PHILADELPH 

MuRf)  \VtA\L  is  hdcketl  1>\  Holliston's  .'>0  sears  of  leadership  and  ex|x^rience  in 
developing  s}>ciial  cloths  foi  indiistiv. 


Howard  B.  Jones  Division 


IN  MINIATURE  BEARINGS 


OPPORTUNITIES 


ENGINEJRS 

SCIENTrSTS 


GENERAL  ELECTRIC  COMPANY. 
ElActronia  D«pt..  has  sxesllral  op- 
portunillM  ior  sxpsrUncsd  tseh- 
nlcal  psTSoansl  In  ths  toUowInq 
arsos: 

ADVANCED  DEVELOPMENT 

DESIGN — Circuit  componant  and 
product 

FIELD  SERVICE 
TECHNICAL  WRITING 
Tboto  posiUoiu  cnrallablo  in  tho  iollow- 
ing  iiolds: 

TRANSMITTERS.  RADAR. 

TUBE,  RECnVERS— 
TELEVISION  AND 
COMMUNICATIONS 

li  you  hoTO  a  baeholors  or  adyoneod 
dogroo  in  Elocliical  or  Msehanical 
EnginoorlM.  Physics.  Motailurgy,  or 
Physical  Chsmlstry  and  oxporionco 
in  tho  oloctronics  industry  it  will  bo 
worth  your  whils  to  inyostiqats 
those  opportunities. 

Send  complete  resume  (Listing  sal¬ 
ary  requirements  and  aToilabiUty) 
to;  TECHNICAL  PERSONNEL.  ELEC¬ 
TRONICS  PARK,  SYRACUSE,  N.  Y. 


The  Sales  Chart  at  right  tails  the  story.  On  ap¬ 
plication  after  application,  MICRO,  America’s 
first  and  only  lully  iround  miniature  bearings, 
have  proved  their  superiority.  That’s  why  more 
and  more  engineers  specify  MICRO  for  top 
performance,  long  wear,  uniform  high  precision. 
'That’s  why  MICRO’S  sales  today  ate  up  580% 
over  1948  and  still  climbing. 

Write  today  for  Technical  Bulletin  No.  SO. 
70  sizes  and  types  available  from  to  ._ 
O.D.  with  tolerances  to  ABEC-7  standards. 


New  Hampshire  Bearings,  Inc. 

5  Main  St.,  Petarbenaa^li,  New  Maaspshlre 


General 


Electric 


W  e  know  nofhin^aDout 
nose  te^s,  throat  tests, 
30-day/tests  and  sniffing 
— ^ut  we  do  “challenge 
^them  all”  to  a  drawing 
bo^d^test  which  will 
^rove  to  you  that  Micro- 
'Weave  Tracing  Cloth  is 
“easy  on  the  draw.” 

Send  for  generous 
samples  and  give  Micro- 
W eave  any  test  you  please 
—  others  have,  and  they 
switched  to  Micro-Weave. 


Fer  S,000  VeHs, 
25  AmpMC  p«r 
Contact  Altar* 
oMo  by  circuit 
ChoractaristicB. 


$-506<M 
Socket  with 
({••p  Bracket 


Seckat  eontocts  phosphor  bronzo,  knif»>swlldi 
typo,  cadmium  plotod.  Plug  eontocts  herd  bross* 
codmium  plotod.  2, 4, 6, 8«  10,  ond  1 2  eontocts. 
Plugs  ond  sockols  potorizod.  Long  lookogo  poth 
from  torminol,  ond  torminot  to  ground.  Cops  ond 
brockots,  stool  porkorizod  (rvst-proefod).  Plug 
ond  sockol  blocks  Intorchongooblo  In  cops  ond 
brockots.  Torminol  cormocKons  most  occossiblo. 
Cop  insulotod  with  eonvos  bokolito. 

WrHo  for  Jonos  BULLETIN  500  for  fid  dotoSs 
on  lino. 


\ 
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yo«  fd  o  fttMofict  o«lp«l  dfr«dly 
pfep^OBCil  lo  tliofi  folBlioii  wMi- 
in  :^.1%  ol  dM  Mb!  mhloiK*. 
Evarv  pBtiiilionlti  li  OBtowotic* 
•Ny  iiiBcfciin  Itiitd  for  lloBBidy 
ol  101  ocliiii. 


NEWS  or  THE  INDUSTRY  (coiitiootd) 

Machines  Corp.  as  a  technical  engi¬ 
neer  in  their  engineering  laborator¬ 
ies  at  Poughkeepsie,  N.  Y.  He  will 
be  in  charge  of  the  mechanical 
aspects  of  electron  tube  research 
and  development. 

Harry  R.  Smith,  formerly  senior 
development  engineer  in  television 
broadcasting  equipment  at  the  tele¬ 
vision  transmitter  division  of  the 
Allen  B.  Du  Mont  Laboratories, 
Inc.,  was  recently  appointed  head  of 
the  television  transmitter  develop¬ 
ment  department  of  Standard  Elec¬ 
tronics  Corp.,  subsidiary  of  Claude 
Neon,  Inc.,  New  York,  N.  Y. 

Philips  B.  Patton,  former  field 
engineer,  has  become  manager  of 
the  sales  engineering  department  of 
Lenkurt  Electric  Co.,  Inc.,  San 
Carlos,  Calif.,  carrier  equipment 
and  component  manufacturer. 
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+  0.1% 


Units  for  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 


^  MINIATURE  TUBES 


POSITIVE  PROTECTION 
AGAINST  LATERAL  AND 
VERTICAL  SHOCK  I 

The  New  Birtcher  Type  2  Tube 
Clamp  holds  miniature  tubes  in  their 
sockets  under  the  most  demanding 
conditions  of  vibration,  impact  and 
climate.  Made  of  stainless  steel  and 
weighing  less  than  Vi  ounce,  this 
New  clamp  for  miniature  tubes  is 
easy  to  apply,  sure  in  effect.  The  base 
is  keyed  to  the  chassis  by  a  single 
machine  screw  or  rivet... saving  time 
in  assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
or  lose  during  assembly  or  during 
use.  Birtcher  Tube  Clamp  Type  2  is 
all  one  piece  and  requires  no  welding,  brazing  or  soldering  at  any  point. 

If  you  use  miniature  tubes,  protea  them  against  lateral  and  vertical  shock 
with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature. 

Builder  of  millions  of  stainless  steel  Locking  Type  Tube  Clamps  for  hundreds 
of  electronic  manufacturers. 


BIRTCHER  (^oifzoiation 


P.  B.  PoMon  G.  M.  I.«b«d*fi 

George  M.  Lebedeff,  formerly 
chief  engineer  at  Heintz  and  Kauf¬ 
man  and  an  engineer  with  Federal 
Telegraph  Ck).,  has  taken  the  post  of 
chief  engineer  of  Lenkurt  Electric 
Co. 

William  J.  Jackson,  formerly 
associated  with  WPIX  television 
and  also  the  NBC  development 
laboratory  in  New  York,  was  re¬ 
cently  appointed  chief  engineer  of 
tv  station  KEYL,  San  Antonio, 
Texas. 

John  W.  McNall,  in  charge  of  the 
emission  section  of  the  Westing- 
house  Electric  Corp.’s  Lamp  Di¬ 
vision  Research  Department,  Bloom¬ 
field,  N.  J.,  has  been  appointed  di¬ 
vision  engineer  of  the  department. 

Benjamin  Margolin,  formerly  en¬ 
gaged  in  design  and  development 
engineering  with  General  Motors 
and  Baird  Associates,  has  been  ap¬ 
pointed  to  the  Henry  P.  Segel  Co., 
Boston,  Mass.,  in  a  sales  capacity. 


„  fABRtCATEO  TEFION* 
INSULATOR 


TEN  TURN-COUNTING  DIAL 


ISSUES  YEARLY 

t/ic 

MID-JUNE 

BUYERS’ 

GUIDE 


ULTRA  HIGH  FREQUENCY  NEEDS! 


You  can’t  beat  tha  propartiat  of  Taflon  whan  you’ra  looking  for  hf  and  ohf  intula- 
tort .  .  .  and  youll  navar  And  mora  parfactly  fabricatad  Taflon  parts  than  those 
mada  by  “John  Crana", 

Taflon  insulators  combtna  low  dialaciric  consunt,  low  loss  factor,  high  haat 
resistance,  toughness  and  resiliency. 

As  pioneers  in  tha  fabrication  of  Taflon  products,  wa  can  fill  your  requirements. 
Scores  of  “John  Crana”  insulating  spacers,  connectors,  beads,  ate.  are  in  use 
throughout  the  world  on  installations  such  as  coaxial  cables  and  radar  units. 

If  you  mood  Teflaa  iwidatara  far  ”Jaka  Crose"  rafve  your  praUria.  Wrdo  for  fut  isforia arias 
* Ma  Crass  prsEacti  MilcaMlita  ItfaNIsflaa  MS  laM  aaSar  ttaraiMaiaS  traSa  aaaa  "CSaaMaa'' 


eledronic 
engineers 
(3  seniors) 
wanted  by 


»urn'/t'\ 


The  manufacturer  of 
world-famous  Frecd>Eise- 
mann  Radio-Phonographs 
and  Television  Consoles  re¬ 
quires  3  engineers  to  act 
as  group  leaders  on  design 
and  profluction  of  com¬ 
munication  equipment  on 
important  government 
contracts.  Must  have  a 
minimum  of  7  years  expe¬ 
rience  in  this  field. 

IT  rite,  giving  complete  outline 
of  education,  experience  and 
salary  required  to  Freed  Radio 
Carp.,  200  Hudson  Street,  New 
York  13,  N.  Y. 


electronics 


PUBLISHES 


CRANE  PACKING  COMPANY 

1802  CUYLER  AVENUE  .  CHICAGO  13,  IlllNOIS 

OM-Cfs  o  o/l  Pr.nc.pof  C->  fi  'O  Un,t9d  Slofei  and  Canada 
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on  the  basic  research  attempt  on 
USAF  contract  W-19-122ac-10. 

Harry  Stockman,  S.  D. 

Director  of  Research 
Tobe  Deutachmann  Corporation 
Norwood,  Masaachuaetta 


Electronics  Quiz 

This  month’s  puzzle  problem  was 
submitted  by  William  H.  Fritz  of 
Mamaroneck,  New  York. 

Several  years  ago  a  circuit 
was  needed  that  would  modu¬ 
late  the  positive  peaks  of  a 
carrier  wave  with  one  pulse 
or  recurrent  wave  and  at  the 
same  time  modulate  the  nega¬ 
tive  peaks  of  the  same  carrier 
wave  with  a  second  and  un¬ 
related  pulse  or  recurrent 
wave  . . .  and  each  modulation 
envelope  had  to  be  independ- 
end  of  the  other.  No  vacuum 
tubes  or  moving  parts  were  to 
be  used.  Design  an  appropri¬ 
ate  “black  box’’  to  accomplish 
the  desired  purpose. 

The  solution  arrived  at  by  Fritz 
will  be  published  in  next  month’s 
Backtalk  along  with  a  new  prob¬ 
lem.  Readers  are  encouraged  to  sub¬ 
mit  problems.  For  each  prob¬ 
lem  that  is  printed  in  this  depart¬ 
ment,  a  payment  of  five  dollars 
will  be  made.  The  correct  solution 
must  accompany  each  problem. 

Last  Month’s  Solution 
Last  month’s  problem  was: 

After  having  designed  and 
constructed  an  entirely  con¬ 
ventional  full-wave  rectifier 
circuit  feeding  a  purely  resis¬ 
tive  load,  the  direct  current 
through  which  is  to  be  ad¬ 
justed  to  exactly  one  ampere, 
the  ham  doing  the  work  is 
suddenly  siezed  by  a  spasm  of 
caution  (obviously  a  purely 
fictitious  person)  and  decides 
to  fuse  the  circuit.  At  first  he 
decides  to  place  a  one-ampere 
fuse  in  the  center  leg,  that  is, 
between  the  load  and  the 
center  tap  of  the  transformer. 
But  then  he  realizes  that  this 
might  not  prevent  damage  to 
the  transformer  from  a  short 
occurring  from  plate  to  plate. 
He  wishes  to  employ  the  smal¬ 
lest  fuses  that  are  just  able 


A  mod*/  for  mvory 
10  —  500 

Meets  AN  Speciflcati^a^ 
alto  60  cydes 

Single  pole  and  douUe  p^e : 
Moke-before-faraok  cootwtlth^^ 
Contacts  in  air  a  in 


With  250-Watt 

WEUER  GUN 


l\o  need  lo  ehaiifte  tools  for  lifght 
or  heavy  solderinft.  The  230-watl 
^  V  Weller  Solderintt  Ciin  does 
\\  \  both  with  controlled  dual 
^\\\  heal.  3-serond  heatinft 
saves  time  and  current 
on  every  joh.  Your 
Weller  Gun  pays 

in  a  few 
months. 


Check  These 

Timeand- 

Money 

Saving 

Features 


TK*m  c»fiv«rt  low  lovol 

DC  into  pvlMtinp  DC  or  AC  »o  iHot 
vorvo-mocHonitm  orror  voltopot 
and  tho  ovtpwt  oV  thormocooplas 
ond  ttfoin  powpot.  moy  bo  ompltflod 
by  moon$  of  on  AC  rathor  tbon  o 
DC  ompliflor 

TKoy  oro  bormoticoMy  toolod. 
Oroct«ion  vibrofor«  hoving  tpociol 
footwro*  which  cootnbwto  to  long 


TNIGGIR-SWITCH  CONTROL- Govornt  hoot 
for  light  or  hoovy  work.  Sovos  power  because  no 
need  to  unplug  gun  between  jobs. 

SOIOBRLITI  —  Spotlights  the  work.  Lets  you  see 
what  you're  doing  at  all  timet. 

^•SKCONO  HIATING  — No  woiting,  no  wosted 
current.  Saves  hours  and  dollars  each  month. 
LONGIR  RBACH  —  Lets  you  get  ot  any  job  with 
ease.  Slides  between  wiring  —  into  the  tightest  spots. 
STRBAMLiNIO — Compact  and  comfortable  to 
hold.  Pistol' balanced  for  fast  precision  soldering. 
RIGI 0*TIR— Chisel'shoped.  More  soldering  area 
for  foster  heot  transfer.  “Over'and'Under"  termi¬ 
nals  give  brocing  action. 

DUAL  H  BAT— Single  heot  200  wattsj  dual  heat 
200  250  watts;  120  volts,  60  cycles. 

Sti  thi  MW  250  watt  Willir  Sslbriitbiitida} 
at  yoir  dstriliater— ir  writi  for  taUitia  iirecL 

SOLDIRING  GUIDI  —  Get  your  new  copy  of 
SOLDERING  TIPS — revised,  up-to-dote  and  fully 


ELLER 

ELECTRIC  CORP. 


boston  27. 


•M  Packar  Siraal,  faalan.  Pa. 
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PHOTOELECTRIC 
TOWER  LIGHTING 
CONTROL 


GERMAN-AMERICAN  TRADE  PROMOTION  OFFICE 

Suite  6921  Empire  State  Building 
New  York  1,  New  York 
Wisconsin  7-0727 


Ttniollle  Is  devoted  esdusively 
te  higli  (rede  prechiee 
Inwlotlen  el  tmeH  dtenteler 
flexible  moterlolt  te  wblch  Hs 
peleeled  precea  b  uniquely  suited. 


MODEL  330-A 

ULTRA-LOW  FREQUENCY 
ND- 


Speciol  Constructions  Mode  to 
Manufacturers  Specifications 

Fre«  wir«  samplti  and  dticripliva  tit- 
erotur*  Mnt  to  monufocturors,  •nginoarse 
ond  purchosing  •x«<ut!v«s  —  roguatting 
torn#  on  compony  l•tt•rh•od. 


FMTUtlNO: 

ADJUSTAiU  CINTIE  FEIQUINCY  AND  EAND  WIDTH  Q 
UNITY  FASS  LAND  GAIN  O  24  DE/OCTAVi  UOFI  O  COE- 
NCE  rtlQUCNCY  FCAKING  O  LOW  INTIBNAL  NOISI 

OSCftlFTION:  Unity  poM  bond  ooin  ond  24  db/octovo  ilopo  owtsido 
tb*  pou  bond,  iotb  high  ond  low  cut-off  froquonciot  oto  indopond- 
•nHy  odjwttobic  from  0  02  to  2,000  cpt.  j 

Expociolly  umIwI  for  vibrotion  itvdioi,  for  oloctro^modkol  I 
\  ro$oorch  ond  goophyticol  ond  Miwnelogicol  inttrumontotion.  I 


Toro-on  35  fi.-candle>— on  at  55 
fc.-caadle»~iodepeiident  o(  time 
of  day  or  weather  cooditioos. 
Low  first  cost~-oe^i^bIe  main¬ 
tenance. 

3000  watts  contact  capacity. 
Over  20,000  in  use  for  tower  and 
street  lighting. 

Complete  details  available  —  ask 
for  Bulletin  63305. 


FlfHIA-Affl 
-CQElPAMVe  !•< 


HELP  YOU  OUT 


HUNICONH . . . 

I  A  Dependable  Source  for  SPECIAL  CAPACITORS 


When  special  copocitors  with  unusiiol  chorocteristks  ere  required, 
ments  ond  give  excellent  delivery.  Outstonding  chorocteristics  of  oui 
ere  as  fellows: 

1.  COMPACTNESS  IN  HV  RATINGS  or  better  is  regu 

A  copocitonce  of  .08  Mf  of  7.5  KV,  or  .02  i*  tmyvfr'  «''« 

MF  at  15  KV,  or  .005  MF  at  30  KV  (with 

tope  if  desired)  con  be  furnished  in  o  cose  property. 

occupying  less  then  3S  cu.  in.  Other  copecities 

ond  voltoge  rotings  ore  sited  in  pro^rtien.  Prices  ore  exfrtir 

The  obility  to  cut  down  the  size  ond  weight  your  exoct  rniuit 


we  con  fulfill  your  require- 
plostic  dielectric  copocitors 


ttons  of  low  current  tubes  ore  o  noturol  result 
of  this  property. 


of  high  voltoge  power  supplies  with  these 
copocitors  is  obvious. 


Prices  ore  exfrtmt/y  ottroctive.  Write  giving 
your  exoct  tor  a  prompt  quoto- 


These  copocitors  will  hold  more  then  99.8%  ^  w  -a.  w 

of  their  originol  chorge  for  14  doys  ot  room  T37  Cost  139th  $#.  Now  York  54,  N.  Y. 
temperature.  A  time  constont  of  10^  seconds  CYprots  3-STfO 


United  Condenser  Corporation 


MORE  WORK 
THAN  YOU 
CAN  HANDLE? 


LET  GERMAN  INDUSTRY 


A  number  of  oloctricol  mcmuiacturoro  in  Gormony  are  looking 
fbr  contract  work  to  utilize  available  plant  capacity  cmd  highly 
skilled  labor. 


They  will  manuiocturo,  to  your  apociiicotiona  and  blueprints, 
oloctricol  or  mechanical  porta  for  radio,  toloviaion  and  other 
electronic  equipment. 


Aa  roproaontativoa  of  the  Woat-Gornumy  Induatry  wa  con.  through 
our  oHicoa  In  Gormony,  halp  you  aoloct  roputabt#  eompaniot 
equipped  with  auitabl#  and  up-te-doto  production  mochinory.  Thia 
aorvico  ia  avoilablo  to  you  without  charge  or  obligation. 


Send  ua  your  printa  and  apodficationa,  and  wo  wlU  havo  a 
Gorman  manulocturor  auhmit  hia  hid  te  you,  directly. 


PLASTIC  INSULATED 
WIRE  AND  CABLE 

Insulators  of  Stranded  Flexible 
Conductors  from  #20  to  #40  AWG 


•  SMIEIDED  WIRES  •  TINSEl  CORDACE 


rr  0.02  to  2,000 


CDS 


•  MUlTI-CONDUaOR  •  TEnilE  AND 
CARLES  PLASTIC  RRAID5 
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TENSOLITE 

INSULATED  WIRE  CO.,  INC. 

196  MAIN  ST  .  TARRYTOWN,  NEW  YORK 

Telephone  TArrylown  4  261,6 


KROHN-HITE  instrument  co. 

580  MASSACHUSETTS  AVE  ,  CAMBRIDGE  39,  MASS  .  U  S  A 


The 

FISHSR.PIERCE 


[□ID 

•1 

I 


\ 


VARIABLE  DC  HIGH  VOLTAGE! 

RADIO  FREQUENCY  TYPE  DC  POWER  SUPPLIES 

MODEL  86—1  TO  20  KV 

The  Model  86  will  deliver  250  micro- 
omperei  at  any  voltoge  output  up  to 
^KV.  For  voltages  up  to  10  KV  this 
unit  COR  deliver  500 
microamperes. 

THE  CAPACITY  LOAD  OF  A  LONG  OUTPUT  CABLE  WILL 
NOT  DISTURB  THE  RADIO  FREQUENCY  OSCILLATOR 


MODEL  101—5  TO  50  KV 

The  Model  101  will  deliver  1.00  milliompere  at  an 
output  voltage  of  30  KV  ond  500  microamperes  ot 
any  veltage  up  to  50  KV. 


We  are  now  engoged  in  several  research  and  devel¬ 
opment  contracts  in  the  fields  of  industrial  and  medical  elcc- 
trenics,  ultrasonics,  induction  heating  and  memory  and  computer 
circuits.  We  art  available  for  additional  contracts  in  these  or  allied 
fields.  Send  us  your  problems. 


_ INDUCTOGRAPH  PRODUCTS,  INC. 

236  W.  55th  Street,  New  York  19,  N.  Y.  •  JUdton  6-1549 

Plant — MrooktMd,  Conn. 


di-ocroPOMCH 


Available  In  two  sites, 

A"  anO  12"  threat  depth 

Now  you  can  punch  holes  of  various  shapes  as  large  as  4'  diameter 
in  16  wuge  steel — also  blank,  draw,  emboss,  form — all  with  the  new 
DI-ACRO  Punch.  It  is  ideal  for  both  experimental  and  production 
work. 

The  precision  ground  triangular  ram  of  this  double  purpose  press 
prevents  punch  head  from  turning,  assuring  perfect  alignment  at  all 
times  for  accuracy  in  duplicated  pmrts. 

A  Turret  Stripper  of  exclusive  DI-ACRO  design  automatically 
strips  material  from  punches  of  all  shapes.  Roller  Bearing  cam  ac¬ 
tion  develops  4-ton  pressure  with  minimum  effort.  Adjustable  gauges 
assure  exact  location  of  holes. 

"DIE-IBS  DUPLICATING” 

Gives  the  full  story  of  the  DI-ACRO  Punch,  and  also  DI-ACRO 
Benders,  Brakes,  Shears,  Rod  Barters,  Notchers,  as  well  as  the  new 
DI-ACRO  Vari-O-Speed  Powershear  and  Hydra-Power  Bender. 

M-ACRO  It  prmmmcad  "Mt.ACK-nO" 


O  flEIL-IHlUin  mFD.CD. 


321  EIGHTH  AVENUE  •  LAKE  CITY,  MINN. 


lACKTALK  (canMnutd) 

to  carry  the  load  current. 

Aasuming  that  fuaea  were 
available  in  any  desired  rat¬ 
ing,  and  would  blow  at  exactly 
this  rating,  would  the  choice 
of  one  ampere  in  the  center, 
or  presumably  one-half  am¬ 
pere  in  series  with  each  plate, 
be  correct? 

Solution:  A  fuse  in  the  center  leg 
would  have  to  be  able  to  carry  at 
least  1.11  amperes,  whereas  the  two 
fuses  in  series  with  the  plates  of 
the  rectifier  tube  would  each  have 
to  be  good  for  0.785  ampere. 

Engine  Analyzers 
DeabSibs: 

In  regard  to  the  article  “Aircraft 
Ignition  Tester"  by  Bauer  and 
Sands  published  in  your  October 
1960  issue,  the  authors  point  out 
that  their  tester  is  the  only  one 
that  can  find  intermittently  firing 
spark  plugs  and  bad  spark  plug 
connections. 

To  support  this  claim,  Bauer  and 
j  Sands  cite  a  case,  involving  a 
,  Wright  G-200  engine,  in  which 
their  tester  indicated  intermittent 
ignition  in  a  cylinder  where  a  new 
,  spark  plug  had  been  installed. 

'  Examination  showed  failure  to  con- 
I  nect  the  ignition  lead  properly  to 
;  the  plug.  “No  other  type  of  tester 
could  have  found  this  trouble”, 
said  the  authors  in  their  article. 
This  statement  is  not  entirely 
'  accurate.  The  criticism  presented 
I  here  is  not  intended  to  snipe  at  or 
I  squelch  pioneering  work  in  the  field 
i  of  engine  instrumentation.  On  the 
contrary,  more  attention  to  this 
field  of  investigation  should  be 
strongly  encouraged.  Perhaps  the 
authors’  oversight  is  due  to  their 
enthusiasm  or  the  fact  that  their 
work  was  done  earlier  than  their 
report  indicates.  It  is,  however, 
desirable  to  put  the  record  straight. 

At  least  eight  other  types  of 
ignition  testers  (sometimes  called 
analyzers)  which  can  locate  this 
type  of  trouble  have  been  developed 
in  recent  years.  Two  are  fairly  well 
known  in  the  United  States.  The 
'  best  known  of  these  devices  has 
I  existed  since  early  1946  when  its 
first  testa  were  made  on  the  engine 
I  stands  at  Wright  Aeronautical 
I  Corp.  During  these  tests,  more 
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INSULATION 

SERVICE 


To; 


manufacturers 
of  armatures, 
transformers, 
and  other  wound 
electrical  units. 

B«s«d  apM  our  meny  ytors  of  CMporiofict  In 
Hm  rotoorch  OAd  dovtfopiiitfit  of  vamMits 
for  Aeon  coil  wiodiiifi,  Acnit  offers  yoo  • 
compisto  Imo  of  tkctricol  insolotiiif  v«r- 
nislios  for  rrory  possible  opplicotioii  ood  of 
ikhismI  ood  superior  ^lolitits. 

THIRMOSmiNG  VAtNISHES 

Ootst— dioo  odvonto^:  flesible  boh* 
Mf  scbedolts — low  vtKOSity  ood  bifb 
solids  cootoot — low  drip  cotffkioiif— 
tbireoph  imprefoofioo  witb  mofertol 
rodoettoo  of  voids  ood  rapid  deep-dry- 
iojl  bipb  dielectric  (over  ItOO  v.  dm 
mil)— «icelle«t  cbeoiicol  oiid  iosolotioii 
resistooce— onesool  boodiof  streoftb. 

OXIDIZING  RAKING  VARNISHES 
Anotber  Acme  specialty.  Available  la 
clear  or  block.  Moke  flexible,  moistare- 
resbtoat,  oufside  films  of  fiae  iasalot- 
iap  quality  aader  elevated  tempera- 
tares.  A  permanent  imprepaoat  for 
sbollow-woaad  coils.  A  pood  oatside 
dip  for  field  and  controller  coils,  traas- 
former  windinps,  etc. 

AIR  DRYING  VARNISHES 

Sapplied  la  clear  or  black.  Coil  dipping, 
matkinp,  and  odbesive  laeqaers,  spirit 
varaisbM.  Some  Acme  air-dryiop  var- 
nisbes  wbea  baked  will  care  in  )0  to  60 
miaates  and  provide  o<^  protection 
OMinst  corrosives,  oils,  water,  and 
cbemicals. 

Acme  also  offers  a  complete  line  of 
Moldiaf,  Impregnatiaa,  and  Pottiap 
Compoaads.  frocticallv  100%  solids, 
tbermosettiag  materials  designed  to 
eliminate  voids,  resist  moistare  and 
beat  and  to  eliminate  internal  corona. 
Moldiag,  impreanatlng,  or  potting^  can 
be  accomplitbea  in  one  operation. 

5ea^  for  the  Acme  Cetafog 


Acme 


Wire 

THI  ACME  WIRE  CO.,  NEW  HAVEN.  CONN. 
INSULATING  VARNISHES  MAGNET  WIRE 
ACME-MOLD  COILS 
VARNISHED  INSULATIONS 


than  20  major  types  of  ignition 
troubles,  including  the  type  re¬ 
ferred  to  above,  were  detected  by 
the  tester. 

An  “Airborne  Engine  Analyzer” 
is  described  by  V.  C.  Cetrone  in  a 
six-page  article  in  the  March  194g 
issue  of  Electronics.  This  unit 
is  designed  so  it  can  be  used  either  ' 
as  a  permanently  installed  airborne 
unit  or  as  a  ground  testing  unit  for 
maintenance  and  engine  test  stand 
work.  It  is  used  by  airlines,  the  Air 
Force,  Navy,  CAA,  engine  manu¬ 
facturers,  fuel  research  projects 
and  executive  aircraft.  In  some 
cases,  it  has  been  specified  as  stand¬ 
ard  equipment  on  fleets  of  certain 
types  of  airplanes. 

According  to  Cetrone,  “The  two 
principal  functions  of  the  engine 
analyzer  are:  the  location  and 
identification  of  engine  ignition 
system  malfunctions  such  as  feuled 
plugs,  faulty  magneto  capacitors, 
and  grounded  high-tension  leads;  ! 
and  the  location  and  identification  . 
of  what  might  be  termed  vibration 
faults,  such  as  detonation,  incorrect 
valve  clearances  and  valve  bounce.” 

Other  Troublet 

In  addition  to  grounded  high- 
tension  leads,  Cetrone  also  lists 
among  troubles  detectable  by  the 
analyzer  “shorted  secondary  (iden¬ 
tifiable  either  in  individual  leads 
or  in  the  magneto),  large  plug  gap, 
small  plug  gap,  shorted  primary 
capacitor,  no  combustion,  and  mag¬ 
neto  mistiming.”  In  addition  to 
“breaker  point  bounce”  Cetrone  ^ 
also  shows  a  photograph  of  an  ’ 
“open  secondary”  which  the  analy¬ 
zer  also  can  identify  specifically  as 
being  in  the  magneto  or  in  a  par-  : 
ticular  plug  lead. 

Each  of  the  troubles  cited  here 
is  a  possible  variation  of  the  inter¬ 
mittent  firing  condition  caused  by 
troubles  the  same  as  or  different 
from  what  Bauer  and  Sands  de¬ 
tected. 

These  troubles  also  show  the 
more  specific  and  much  finer  degree 
of  analysis  obtainable  with  the  an¬ 
alyzer  described  by  Cetrone. 

In  addition,  Cetrone  noted  the 
necessity  of  using  an  analyzer 
during  flight.  His  article  points 
1  out  that  “experience  has  shown 
that  checks  made  during  actual 


PARTRIDGE 

The 

AUDIO  TRANSFORMERS 

that  pass 
all  tests! 


The  test  of  time,  no 
less  than  test  by  leading  techni¬ 
cians,  has  proved  the  range  of 
Partridge  Audio  Transformers  to 
be  the  most  efficient  and  reliable. 
For  example  the  famous 

if  WILLIAMSON  Output 
TRANSFORMER,  of  which 
there  is  said  to  be  no  U.  S. 
equivalent  (vide  “Audio  Engi¬ 
neering”  Nov.  1949)  is  pro¬ 
duced  to  die  origin^  spedfi- 
cadon  and  comes  to  you  for 
$21.00,  mail  and  insurance 
paid.  Then  there  is  the 

^  PARTRIDGE  CFB  20  Watt 
output  type,  universally  ac¬ 
cepted  as  without  rival  any¬ 
where.  Here  are  some  brief 
figures:  Series  leakage  induct. 
10  m.H;  primary  shunt  induct, 
130  H,  with  'C  core  construc- 
don  and  hermedcally  sealed — 
to  you  for  $30.00,  mail  and 
insurance  paid. 


Send  for  fullest  date,  tiicliidio|  square  wave 
cests.  discoftioa  curves  etc.  we’tf  niab  this 
Air  Mail  cofeeber  widi  list  of  U.  S.  stock¬ 
lists. 

★ 

YOU  CAN 

JUDGE  FOR  YOURSELF 

Of  Me 

RADIO 

ENGINEERING  SHOW,  N.  Y. 

(STAND  Ml)  March  1t«h— UrR  IfSI 

where  the  range  of  Partridge  Audio 
transformers  it  being  exhibited. 


NOTE.  Wc  despatch  hy  insane  mail  par  ra- 
tura  apan  ncaipt  at  year  erdlaary  dollar  choefc. 

Jobbort  an  ioritod  to  baadlt  the  traotfaraicf 
that  Ibc  States  is  rater  te  boy — reeieaiber 
imaiediate  delivery  freoi  large  stocks  io  Now 
York! 


PARTRIDGE  TRANSFORMERS,  LTD. 

ROEBUCK  ROAD  TOLWORTH 

SURREY  -  ENGLAND 
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Is  the  monufocture  of  R.F  Coils  a  ’’step- 
child"  operation  in  your  plant?  Does  it 
lead  to  snarled  >up  production  becouse 
of  inadequate  facilities  and  endless 
engineering  detail?  If  so,  Clippord  In* 
strument  Laboratory  con  help  you  out  in 
a  hurry! 

Now  at  your  disposal  is  efficient  new 
high-speed  coil  winding  equipment  of 
our  own  design,  plus  a  staff  of  produc¬ 
tion  and  control  technicians  schooled  in 
laboratory  accuracy.  We  deliver  the 
quality  coils  ond  sub-assemblies  you 
wont  when  you  wont  them  with  a  minimum  of  rejects,  fuss  and 
bother. 

Call  Oft  us,  like  many  of  the  biggest  names  in  radio  and  television 
today,  to  free  your  production  facilities  for  more  important 
work.  For  intelligent  help  and  a  prompt  quotation,  moil  your 
requirements,  now,  to  Deportment  5E. 

CJippsrd 

INSTRUMENT  LABORATORY,  INC. 

1  1  25  Bank  Street  Cincinnati  1 4,  Ohio 

MANUfACTURtKS  OF  R  .  f.  COttS 
AND  EICCTRONIC  lOUIPMFNT 


FREQUENCY  AND  TIME  MEASUREMENH 

ACCURATELY  .  .  .  CONVENIENTLY! 


ANY  FACTOR 
MAY  BE 
MEASURED 
FOR  FIXED 
VALUE  OF 
THE  OTHER 


Universal  6-in-One 

MEGACYCLE 
FREQUENCY-TIME 
COUNTER _ 


nCQUlNCY 

MUSUtEMENTS 


TIME  INTERVAL 
MEASUREMENTS 


FREQUENCY 

MTIO  MEASUREMENTS 


SECONDARY  FREQUENCY 


100  kc  cryifol  oicillofof  witi 
v«d«d  freqw«nc>e»  ovoiloble  a 
I  he  ond  100,  10.  I  cpt 


Model  801 

Now,  the  Potter  Instrument 
Company  offers  all  in  one 
equipment,  the  features  here* 
tofore  available  only  in 
separate  counting  systems. 

Two  complete  counting  chan¬ 
nels.  a  100  kc  crystal  oscillator 
time  base  and  unique  gating 
circuits  are  combined  to  pro¬ 
vide  the  new  FREQUENCY¬ 
TIME  COUNTER. 

POTTER  INSTRUMENT 

\ViivSpl  I  iNco*roiAi 

Its  CUTTEI  MILL  10.,  CNEAT  NECK.  NEW  YORK 


TOTALIZING  COUNTER 


DIREn  RPM  READING 
TACHDMETER 


0  lo  1  me  rong*  by  cOwnling  cydes 
per  pr«  selected  time  ot  by  meos- 
ufing  lime  per  pte  idected  count. 
AccwfOcy  0  001%  mintrnum 


Through  the  use  of  on  eiternol  60 
count  pet  revolution  photoelectric 
disc  genetotot  on  occurocy  of  X  1 
rpm  IS  obtained 


Please  address  inquiries  to  Dept.  6W 


COMPANY 


BACKTALK  (continatd) 


flight  often  reveal  faults  not  de¬ 
tectable  by  ground  test  methods.” 

This  condition  was  demonstrated 
conclusively  by  Pan  American 
World  Airways  during  an  engine 
analyzer  evaluation  program  begun 
in  1946.  An  experimental  installa¬ 
tion  was  made  on  Constellation 
Clipper  NC-“68”  and  operated  in 
regular  scheduled  airline  service 
between  New  York  and  Johannes¬ 
burg,  South  Africa.  The  analyzer 
was  operated  by  more  than  100 
regularly  assigned  flight  engineer¬ 
ing  personnel  only  13  of  whom  had 
received  any  briefing  in  the  opera¬ 
tion  of  the  instrument.  For  the 
purposes  of  the  program,  base 
maintenance  personnel  were  in¬ 
structed  to  ignore  analyzer  reports 
!  and  to  continue  using  standard 
trouble-shooting  methods.  Analyzer 
reports  were  withheld. 

In  February  1947,  enroute  from 
Dakar  to  Roberts  Field,  the  ana¬ 
lyzer  showed  an  “open  secondary 
circuit”  to  the  front  plug  on  No.  1 
cylinder  of  No.  4  engine.  At  Roberts 
Field  the  lead  was  checked  with  a 
tester  and  no  fault  was  found  by  the 
ground  crew. 

Enroute  to  Johannesburg,  the 
trouble  persisted,  showing  the  same 
j  indication  on  the  analyzer.  The 
I  ground  crew  at  Johannesburg 
j  checked  the  lead  again  and  reported 
I  it  OK. 

I  The  analyzer  still  indicated  the 
!  trouble  continuously  but  the  ground 
'  personnel  reported  they  could  find 
'  no  trouble  on  the  ground. 

I  This  sequence  of  events  was  du- 
j  plicated  at  every  base  stop  on  the 
!  return  trip  from  Johannesburg  to 
;  La  Guardia,  N.  Y.  At  La  Guardia 
!  the  analyzer  report  was  checked  by 
the  ground  crew.  The  lead  pointed 
out  so  many  times  in  flight  by  the 
1  analyzer  was  removed  and  carefully 
I  inspected.  A  badly  frayed  cigar- 
,  ette  wire  was  found  and  repaired. 

;  The  trouble  then  disappeared. 

This  was  only  one  of  the  many 
hard-to-find  troubles  which  the 
'  analyzer  put  the  finger  on  directly. 

I  Not  long  after,  ground  crews  were 
instructed  to  follow  analyzer  re- 
I  ports. 

James  W.  Wheeler 

Dept.  Head  for  Engine  /n«frumenf9 
Sperry  Gyroscope  Companu 

Greof  Seek,  Sew  York 
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Professional  Services 

Consulting — Patents — Design — Development — Measurement 

in 

Radio,  Audio,  Industrial  Electronic  Appliances 


AMERICAN  SPEEDLIGHT  CORP. 

(AFFILIATED  WITH  J.  6.  SALTZMAN.  INC.) 
HARRY  L.  PARKER.  PRESIDENT  «nd 
CHltT  ENOINF.>» 

Specialist  In  Flash  and  Eleetronlc  EQuIment 
rot  Pbototraphy. 

Con'tuUatloo — Developmeot— Dcelgn  and 


PAUL  GODLEY  CO. 

Consulting  RaJio  Engineers 

GREAT  NOTCH.  N.  J. 

Ett.  IMt  Uttl«  Fall!  4-1000 


ALBERT  PREISMAN 

Consulting  Engineer 
Tfleriaton,  Pulse  ThchnlQues.  Video 
Amphfters,  Phaslni  Networks. 

Industrial  Appllnncee 
AlBllated  with 

MANAGEMFaNT  TRAINING  ASHm'lATES 
33M-14tA  8l.  N.W.  Waabinctoo  10.  D.  C. 


CROSBY  LABORATORIES,  INC. 

Murray  G.  Crosby  &  Staff 

Radto-Electronlo  £n<lne«rin«, 

K«*se«ri-h  A  Derelopnent 

FM.  (  ommunleatlons,  TV 

Egulpoaent 

Offices,  laboratory  A  Model  Shop  at: 

126  Herricka  Bd..  Mloeola.  N.  Y. 

Garden  City  7-0284 

HANSON-GORRILL-BRIAN  INC. 

Products  &  Mjg.  Development 
ELECTRICAL  >  ELBCTRO!^IC 
HYDRAULIC  •  MECHANICAL 

One  (Continental  Hill  Glen  Cove.  N.  T 

Glen  Cove  4-1922 

SKINNER,  HARLAN  AND  IRELAND,  INC. 

Consulting  Engineers 

Speclalixing  in  Magnetic  Materials  and 
llieir  Application 

Office  and  Laboratory  Indianapolis  7.  Indiana 

DUBROW  DEVELOPMENT  CO. 

Design  —  Development  —  Mjr. 

Quality  Electronic  Equljuneot 

S47  Hub  St.  Burllncttm.  N.  J. 

Burllnicton  3-0446 

HOGAN  LABORATORIES,  INC. 

John  V.  L.  Hogan.  Pres. 

Applied  Research,  Development,  Engineering 
Esl  1929.  Exceptionally  competent  staff. 
Electronics.  Optics,  Mechanisms.  Facsimile 
Communication.  Electro-sen-sitlve  recottl- 
ing  media.  Instrumentation. 

155  Perry  Street.  New  York  14  CHelaea  2-7855 

The  Robert  H.  Streeter  Co. 

Electronic  Design  Specialists 
Eafineerlng  conioltants 

Representing  Manufacturers 
of  Electronic  Equipment 
in  Southern  United  Ststee 

Spedsllsts  In  the  design  and  construetion  of  spe¬ 
cialized  pieces  of  equipment  for  sperifle  applications 
Tel.  97  Oreenwo^,  Miss. 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineer 

Research  Dp%'elcipment  and  Manufacture 
of  Electronic  and  Stroboscopic  Flqui;Rnent 
Speciallita  In  Ulfb-Speed  Phou^raphy 

160  Brookline  Atmue'  Boeton  15.  Ma«a. 

MEASUREMENTS  CORPORATION 

Research  &  Manufacturing  Engineers 
Harr,  W.  Houck  Jerry  B.  Mlnter 

John  M.  van  Beuren 

Specialists  In  the  Design  and 

Development  of  Electronic  Teit  Instruments 

Booftton,  N.  J. 

THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 

9^$Ums  Bnffimeerinif 

General  Offices  a>.>d  Laborstory 

121  Spencer  Place,  Mamaroneck.  N.  T. 

ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 

Radio  and  FHectronlc  Conaultlnf  and 
I>eaignlng. 

180  8.  Alvarado  Loe  Angeles 

Dunkirk  2-7353  California 

Eugene  Mittelmann,  E.E.,  Ph.D. 

Consulting  Engineer  6  Physicist 

High  Frequency. Heatlng^lndmtrial  Electronics 
Applied  Physios  and  Mathematics 

549  W.  Washington  Blvd.  CTiicago  6.  HI. 

State  2-8021 

TELECHROME,  INC. 

Electronic  Design  Specialists 

COLOR  TELEVISION  EQUII’MENT 

Flying  Spot  Scanners.  Color  Synthesizers,  Keyers. 
Monitors.  Ascllloscopes  and  Related  Apparatue 
Robert  8.  Msutner,  Pres. 

J.  R.  Popkin-Clumsn.  Ch,  Bngr. 

88  Merrick  Rd.  AmttyvlUe.  L.  I..  N.  T. 

ERCO  RADIO 
LABORATORIES,  INC. 

KjJio  Communications  Equipment 

Engineerinf  •  Deslttn  -  Development  •  IVoductlon 
Idoneers  In  Frequency  Shift  IVlegra^ 

Oanien  City  •  Li>ng  Island  •  New  York 

NIAGARA  ELECTRON  UBORATORIES 

CONSULTATION  •  DESIGN  •  CONSTRUCTION 
UFG.  THE  THERMUCAP  RELAY 
Speelallxing  In  solution  of  problems  of  electronic 
and  electro  physical  Instrumentatlcm  for  the  re- 
seardi  or  analytical  laboratory  industrial  plant 
problems  also  Invited. 

Andover.  New  York  Cable  Address:  NIATRONLAB 

WHEELER  LABORATORIES.  INC. 

Radio  and  Electronlce 

Con  'tult  ing — Research — Development 

U-P  drculU— lines— Antennas 

Microwave  Components— Test  E<iulpinent 

Harold  A.  ^Iteeler  and  FMgineering  Staff 

Great  Ne<k.  N.  T.  Great  Neck  2-7866 

EDWARD  A.  GAUGLER,  Ph.D. 

Consulting  Physicist 

Magnetic  Materials  anU  their  Applications 

419  Shepherd  St.  Chevy  (]base,  Md. 

Wlsconitn  6106 

PICKARD  AND  BURNS,  INC. 

Consulting  Electronic  Engineers 
Analysts  and  Evaluation 
of  Radio  Systems 

Research.  Development  tt  Design 
of  Special  ESectronlc  Equlpmrat 

240  Highland  Ave.,  Needham  94.  Mass. 

YARDENY  LABORATORIES,  INC. 

Research-Design-Development 

Eleetro-Chemlcal  (Generators  of  ikieriy 

108  (Thamben  Street  WOrth  2-3534.  38.  86 

New  York  T.  N.  Y. 

THE  of  placing  your  unusual  problem  in  the  hands  of  a  competent  con- 

REAL  sultant  is  that  it  eliminates  the  elements  of  chance  and  uncertainty 

VALUE  from  the  problem  and  provides  real  facts  upon  which  to  base  decisions. 
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Herb  U  a  handy  foluiiM 
MBbraclof  a  graat  deal 
of  oonstaaUy  needed  refer* 
•ooe  material  corerlng  all 
flaldf  and  aepecu  of  radio 
enclneerlnc  —  oaodee.  dc> 
peadable.  arranfed  In  eaay* 
to>tet*at  form. 

What  the  Standard  Hand* 
bo^.  Mark!*  Handbook,  and 
ocbere  are  in  their  reepectlTe 
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SOCIETE  INDUSTRIELLE  ALFA,  S.A. 


—  Manufaetunn  t  hportar*  o#  VforU-Wid*  ll»putation  — 


CabU  :  RALTA 


NOW  AVAILABLE 
ON  EASY  TERMS 

Save  trouble,  time, 
and  money  with  the 
aid  of  this  practical 
RADIO  ENGINEERING 
help  .  .  . 


PrasanH  RADIO 
PRINCIPLES,  STAN. 
DARDS,  and  PRAC¬ 
TICES  for  tlia  da- 


In  the  radio  field  ... 

Aed  eew  title  new  Fearth 
CdHIen  U  available: 

with  aew  data  oo  the  phytl* 
oal.  "tr***^^*^.  ny^* 
lodiaal.  and  aromtieeJ  oaeee 
OQ  whleb  ell  electrical 
eoonualeatloo  exlata  .  •  .  ' 

OB  the  meens  of  traBemlt* 
tlBf  and  utUisinc  eaerfy  In 

the  very  hlth  frequeoey  portlnnt  of  the  redlo  specinim. 

wttb  eeapletely  rewiWen  eectient  on  redlo  communl- 
eatUm.  Inductance.  radln-freQttency  ampUAere.  modu* 
latloo  aM  detection,  eloctroo  tub««.  receirlng  syetems. 
radio  aide  to  avlatloB,  and  many  other  subjecta. 

with  revleiea  throataeat  to  make  the  book  at  uaeful 
aa  poeelble  In  modem  practice. 

Now  Ready!  New  4th  Edition 


RADIO 
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HANDBOOK 

Keith  Haomer*  Kdltar-la-Chlaf 
Conaaltloff  Bditor  of  EleetnMilca 
11S7  pBcca>  fist,  loss  UliutratloBa,  $10 


I  eusslOD  of  newest  circuits,  anmllflere.  power  supMT 
lyetcms.  ehort-weve  systems,  etc.  Frequency  moduletloo, 
developments  in  television  and  aircraft  radio,  and  other 
appUcatioos  are  covered.  The  book  abounds  in  circuit 
dlaipaffia.  tablee.  cherts,  formulas,  design  equttions  and 
data,  ^^e  circuits  described  quantltetlvely  ere  those  In 
use  todey.  or  soon  to  be  widely  used. 

In  RADIO  ENGINEERING  HANDBOOK'  you" 
get— 

n  I.  1197  pagee  of  carefully  ee- 
leeted.  aoeurate  data  ebaits, 
CAP^IAI  tables.  circMlU,  dletrami. 

SPECIAL  OFFER  <.rmuiu. 

2.  23  sections  covering  all  the 
When  you  reoelvo  a  most  needed  suNects  for  an- 

coBV  of  Heaney's  RA-  sineers  end  radio  technicians. 

DIO  ENOINXEBINO  Irani  fundamenteJs  to  special* 

HANDBOOK  you  eon  Ued  applications, 

look  over  the  book  for  3.  Every  section  prepared  by 

10  days  before  decld*  see  or  mere  specielistt.  to  ns- 

log  whether  or  not  to  Mwe  you  dependable,  expert 

buy  It.  Then.  If  you  answers  to  your  preMems  in 

decide  to  keep  the  design  and  practice, 

book,  you  can  pay  for  Not  only  tbe  radio  technl- 
It  In  easy  wAi^Liy  clan,  but  every  man  Inter¬ 
terms— $4.00  at  tbe  c*ted  In  the  design  or  menu- 

end  of  10  days,  end  fecture  of  radio  or  television 

$3.00  per  month  until  transmitters  end  reoeivers, 

to  paid.  and  apparatus  utillsliig  vac* 

uum  tubes  and  photocells, 
will  find  this  improved  hand¬ 
book  a  helpful,  day-to-da>' 
guide. 


HANDBOOK  ^  eOB  I 
look  over  the  book  for  I 
10  days  before  decld*  I 
log  whether  or  not  to 
buy  It.  Then.  If  you 
decide  to  keep  the 
book,  you  can  pay  for 
It  In  easy 
terms— $4.00  at  tbe 
end  of  10  days,  and 


SEE  THIS  BOOK 
10  DAYS  FREE 


.  McGrow-HIII  Book  C«.,  Inc. 

:H!U  UO  W.  42ihI  St..  N«w  York  II 

-  Send  m.  HoiMy'.  RADIO  ENOI- 

NEfSll.N'O  HANDBOOK  for  10 
days'  exnmlnedott  oo  epnrovel. 
If  I  find  the  book  satisfactory.  1  will  send  you 
lAOO  la  10  days,  plus  a  few  cants  for  delivery, 
•ad  $3  00  a  month  until  $10.00  has  been  paid. 
Otberwt.«e  I  will  return  the  book  postpaid. 


CONTACTS  • 

FOR  THE  FIELD  OF  ELECTRONICS 


KMORE  than  70 

FFERENT  TYPES  &  SIZES 

MINIATURE  BALL  BEARINGS  lor  application 

in  f>recisien  mechanisms  minimize  Friclon  ond  wear. 
High  load  copocily.  Least  weight  and  spots.  Special 
designs  and  complete  engineering  service  for  your 
opplkation.  Write  for  catalog  E. 


FINE  RIBBONS 
OF 

TUNGSTEN  and  Molybdonum 

Quailtr  and  accuroey  is  our  labrico- 
tion  of  TuBntoB  &  MolybdoBum  Rlb- 
boBP  bar#  aaraetorisod  our  torrlco  to 
tho  Coetronic  laduptry. 

A  dorolopwipitt  o# 

H.  CROSS  Co. 

1$  Beriimap  Rt.  New  Verti  7.  N.  Y 


SHORTED  TURN  INDICATOR 
Tbe  Kertren  Shorted  Turn  and  Open  Ctreblt 
Cell  Cbeeker  «  Model  lOiB  —  indicates  tiegle 
•berted  turns  ef  P44  wire  In  unmounted  ceils. 

Standard  mandrel  3/1$  x  1/4  far  all  everMS 
elie  soils.  Regulated  vacuum  tube  circuit.  Jack 
Hr  audio  indieetlen  to  supplement  l-ma.  meter. 

Prompt  deliveries.  Price  $IM. 

KARTRON  Huutlngton  Beach.  Calif. 


$7S1  iRYN  MAWR  AVI. 

SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 

receivers  ~  test  equipment 
transmitters  —  controls 
sub-assemblies 

TELETRONICS  LABORATORY,  INC. 

Wntbury,  L.  I.,  N.  Y.,  Wnlhary  7-102B 


EISLER  Morulocturct  Complete  Equipment  tor 


- EL-TRONICS,  INC. - ] 

ResMrch,  development,  ond  manufacture  of 
electronic  equipment — a  single  model  to 
large  quantities. 

Write  Today  for  Free  Resume  ef  Our  Plant  Faeilitlee 
Specfoffsts  in  Geiger-Muffer  9quipment 
2$47*$7  N.  Howard  8t.*Phila.  33.  Pa.-GArfield  5*202$ 


ROUND  POWER 
RHEOSTATS 

ie  to  (00  Watt. 
Vltreouu  enameled 
UL  approTsd 
REX  RHEOSTAT  CO. 
•ALDWIN,  N.  Y. 


A  EUROPEAN  SOURCE  OF  SUPPLY  INVITK  YOUR  ENQUIRIES  FOR 

TELEVISION  &  RADIO  PARTS 
FLUORESCENT  LAMPS  &  ACCESSORIES 

Spoakors,  Rotialore.  Radio  CoUn,  Potentlomoten.  Radio  Knob*.  Lamp  Socknta,  Pilot 
Lamp  SockoU,  Radio — TV  &  Industrial  Condansert.  Variable  Condensan,  Papar — 
&  Mca  Capacitors.  Crystal  Pickups  &  Cartrldgos.  Transiormsrs,  Radio— TV  & 
Microphono  Wires  and  Cabins.  Wiring  Dnricas.  Fluornscent  Lampholdnrs,  Slartars, 
Ballasts.  Fluornscsnt  Lamps,  nlc.  ate. 


Searchlight  Section 


CMPLCYMENT  . 


UNDISrUYIO  tAH 

$1.S0  0  IIm,  mlnlmam  4  fliitt.  T«  figsrt  cd* 
vofice  poyment  count  S  overogt  words  os  o  lino. 
EMPLOYMENT  WANTED  k  INDIVIDUAL  SELL¬ 
ING  OPPORTUNITY  undisploy<Nl  odvtrtitii^ 
roto  is  onc-holf  of  obovo  rsitt,  poyobk  in 
odvonco. 

PROPOSALS  $1.20  a  lint  on  instrtion. 


OPPORTUNITIES  .  EQUIPMENT— USED  or  RESALE 


INPORMATION: 

•OX  NUMBERS  eotmt  1  tlno  odditloiMl  In  «». 
dtsploytd  ods. 

DISCOUNT  10%  if  full  poymtnt  is  modt 
in  odvoncc  for  four  consecutive  insertions  of 
undisptoyed  ods  (not  including  proposols). 
EQUIPMENT  WANTED  OR  FOR  SALE  Advcrtise- 
ments  occeptoble  only  in  Dtsploycd  Style. 


NEW  ADVtUTISiMiNTS  received  at  tha  N.  Y.  Office.  330  W.  43  St..  N.  Y.  11.  by  fab  1st  will  oppeor  in  tha 
Tbe  poblisber  connot  occept  odvertising  in  the  Seorchlipht  Section  whkk  lists  tbe  nomes  of  the  monufocturcrs 

or  other  names  designed  to  describe  such  products. 


DISrUYI»-4ULn  Nt  IMCH 
Tbo  odwtUIng  rote  It  $12.10  per  loch  for  oQ 
odvertising  oppeoring  on  other  then  o  con- 
troct  bosis.  Controct  rotes  quoted  on  request. 

AN  ADVERTISING  INCH  it  meosured  inch 
verticoily  on  one  column.  3  columns — 30  inches 
— to  0  poge 

ELECT. 

March  issue,  subiact  to  limitotioa  at  space  ovaifabie. 
of  resistors,  copocitors.  rheostots,  ond  potentieoMters 


EXCEPTIONAL 

OPPORTUNITIES 

ELECTRON 
TUBE  EN6INEERS 

for  work  on  advanced  developinent, 
design,  and  manufacture  of 

CATHODE  RAY  TUBES 
RECEIVING  TUBES 
MICRO-WAVE  TUBES 
POWER  TUBES 

CHEMISTS  and  METALLURGISTS  re¬ 
quired  for  both  development  ond  manu¬ 
facture  of  electron  tubes  of  all  types. 

Good  pay,  excellent  working  conditions 
and  opportunities  for  odvoncement. 

Send  resume  of  experience  and  educo- 
tion  to: 

MANAGER, 

INDUSTRIAL  RELATIONS  DEPARTMENT 
WESTINGHOUSE  ELECTRIC  CORPORATION 
LAMP  DIVISION 
BLOOMFIELD,  NEW  JERS*Y 


I  PROJECT  ENCINEERS 

For  Microwaves  .  .  .  Masnotront  .  ,  . 
Klfttront  .  .  .  omf  Pulse  Modulaton 

ilxper1mc«d  pertooMl  r«quirpd  la  our  expaad* 
I  lot  MlcrowATG  «Dd  Vacuum  Tube  raciuuea.  wltb 
I  tbe  rollowlno  beckground:  Microwate  Moniure- 
”  meat.  Mecnetroa  Develomeat  and  Ifaaufaetur- 
1"!  KIjmron  DesalopBCOt,  Vacuum  Tuba  Teob- 
alque,  Pulae  and  Modulator  Clreulta. 

Permaavat  poaltloae  with  oae  of  tba  oldatc 
tube  eooipaolea  In  Aamrlca.  aieoeiated  with  a 
world-wide  research  ortaaisatloa.  UaUalted 
poaalbillties  are  available  to  the  proper  people, 
write  full  detalla.  In  eonfldeoce 

AMPEREX  ELECTRONIC  CORP. 

25  Wothifigtofi  St.  BrooklvN  1,  N.  Y. 


RBPLIBB  (Boa  So.):  Address  to  oftco  asarest  poo 
SBW  YORK:  SS9  W.  ^tnd  8t.  (tS) 

CHICAGO:  $t$  S.  Miekigon  Ava.  (ii) 

BAN  BRASCIBCO:  t$  Foot  Bt.  H) 


POSITION  VACANT 


POSITION  AVAILABLE  la  the  mldweat  (or  a 
competent  electronic  circuit  engineer.  Duties 
conalat  of  directing  the  operation  of  an  elec¬ 
tronic  lastrument  croup  fa  an  A.B.C.  labora¬ 
tory.  The  candidate  ahould  have  broad  experi¬ 
ence  In  electronic  circuitry,  particularly  that 
used  In  connection  with  nuclear  physics  maaa- 
uremanta  Salary  commenaurata  with  quallfl- 
cationa  P-8446.  Blectronlca 


tMPLOYMiNT  SSPYICiS 


SALARIED  PERSONNEL.  $3.000-|25.000.  Thin 
confidential  service,  eatabiiahed  1987.  la 
geared  to  needs  of  high  grade  men  who  aaek 
a  change  of  connection  under  conditions  aaaur- 
iDg.  If  employed,  full  protection  to  present 
poeltion.  Send  name  sad  address  only  for 
details.  Personal  conaultatiun  invited.  Jlra 
Thayer  Jennings,  Dept.  L.  241  Orange  St..  New 


SiLLING  OPPORTUNITY  OfflRiD 


VARNISH  SALESMAN-Opportunlty  with  a 
future  offered  by  aubataotlal  eetabllshed 
eastern  manufacturer  for  young  experienced 
aggressive  ealesman  who  knows  trade.  Our 
own  men  know  of  this  offer.  Stats  completa 
personal,  education  and  experience  background, 
wltb  salary  requirementa  8W-I894.  Engineer¬ 
ing  News-Record. 

POSITION  WANTED 

ELECTRICAL  ELECTRONIC  Bngineer^ll 
yeara  all  phases  of  engineering  in  tbe  radio 
receiving,  transmitting,  and  cathode  ray  tube 
tndustriea  Also  experienced  electro-mechani¬ 
cal  product  design  and  project  engineering. 
Excellent  organiser,  and  good  administrative 
abilities.  Wishes  position  as  chief  engineer, 
chief  project  engineer,  or  plant  manager. 
PW.8546.  Electronics. 

SELLING  OPPORTUNITY  WANTED 

MANUFACTURERS’  REPRESENTATIVE  D. 

C.— ^Maryland,  Virginia,  covering  government 
and  industrial  accounts,  desires  new  lines; 
eomponenta  instruments,  etc.— S.  S.  Lee  As- 
sociatea  832  Southern  Bldg.,  Washington  6, 


BUSINESS  OPPORTUNITY 

If  yoo  are  conteaiplatlng 
relocating,  you  ahould  request  s  copy  of  “Busi¬ 
ness  Opportunities  in  Watertown.  South  Da¬ 
kota.**  Call  or  write  Mayor  Gilbert  or  the  City 
Promotional  Director.  J.  Q.  Ihnet. 


Additional 
Positions  Vacant 
Advertisements 
on 

Pages  300,  301,  302,  303 
&  304 


EXECUTIVE  ENGINEER 

10  yoon  manogomont  bockqround.  EE,  oloc* 
tronScs.  Familiar  oU  admmistrativo  hue- 
tions.  Soeoatly  trooiuror  modium  multi- 
plant  memufooturinq  group.  Ago  27.  Solary 
Ot-IISAOO. 

PW-860T.  Electronics 
230  W.  42  St..  New  York  18.  N.  T. 


AVAILABLE 

ELECTRONIC  TUBES  EXPERT 

phyeielft.  Ph.O..  20  yeon*  •apertsnss  Is  mesreh. 
deneleBineet  ss4  OesiBB  t(  tOBmui  Olesbarte  sad 
vsessa  tsbse  OeNrie  sdvsseed  pselties.  WeuM 
alee  iesilOer  tssehlsg. 

PW.Mtt.  Bsfltnmtai 
830  W.  43  St..  Now  York  18.  N.  T. 


Jietd  ^n^ineerA 


To  supervise  installation  and 
maintenance  oi  radar  equipment 
and  to  train  personnel  in  its  op¬ 
eration. 

Salaries  from  $4200  to  $6900  per 
year  plus  extra  pay  for  presently 
scheduled  overtime.  25%  bonus 
for  time  spent  overseas. 

Traveling  and  living  expenses 
paid  by  Bendix.  Liberal  employee 
insurance  plan.  Family  hospitali¬ 
zation  ond  surgical  benefits.  At¬ 
tractive  retirement  plan  for  profes¬ 
sional  personnel. 

All  applicants  must  be  free  to 
travel  extensively. 


BENDIX  RADIO  DIVISION 
BENDIX  AVIATION  CORP.' 

Baltimore  4,  Morylend 


PROJEa  ENGINEERS 

Fhrs  ysert  or  mart  of  oxporioRco  is  ckerge 
of  doiigs  usd  dovolopmont  of  radio  ood 
cooimunkolioa  oquipoioat.  Mutt  b#  • 
groduoto  of  a  croditod  Esgintoriiig  Sckoel. 
Woll  oquipfod  loborotory  is  siodors  radio 
osd  toirritioa  pleat,  vitk  oxcollont  oppor- 
tusitiot  for  odrasccuraut. 

toed  rmusit  of  quaRHiutloai  to  Mr.  i,  P. 
CoMlo,  Pontsatl  DIroctor  of  too  HelH- 
oruttoio  Ciuipuay 

«M1  Woto  ntto  Ato..  Ckkogo  M.  Illtoolt 


ELECTRICAL  ENGINEER 

Grsdusts  ilkWiieal  aigiBScr  wRb  aipirlsaM  la  tbs 
dsBifR  M  BHir  satwsrks  sad  audls  trasMsmsrs. 
PwassButssBltlss  wHb  irurmlvB  Bra  ls>atsd  la 
Chlssgs.  Ova  dstslla  Btstiaa  aaa,  sduisMss.  «• 

urissBs.  rsfsrtsesB.  svallsMHry  Isr  wsrk  sad  aalsry 
CRpsetad. 
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SEARCHLIGHT  SECTION 


ENGINEERS 

CHOOSE  YOUR  AREA  OF  SPECIALIZATION 
AT  MINNEAPOLIS-HONEYWELL 


Minneapolis-Honeywell  Regulator  Company,  the  leader  in  the 
field  of  automatic  controls  and  instrumentation,  is  presently  en¬ 
gaged  in  research  and  design  work  in  the  areas  listed  below  in 
both  the  aeronautical  and  general  engineering  divisions.  Much 
of  this  work  borders  closely  on  so  called  "pure"  or  "basic"  re¬ 
search. 

If  you  as  on  engineer  ore  primarily  concerned  with  the  type  of 
engineering  work  you  engage  in:  if  you  have  the  proper  back¬ 
ground;  and  if  you  are  interested  in  becoming  associated  with  a 
stable  progressive  firm,  please  let  us  hear  from  you. 

electronics  gyros 

servo-mechanisms  relays 


hydraulics  computers 

electro-magnetics  electro-mechanical  devices 


heat  transfer  aeroelosticity  effects 

vacuum  tubes  aerodynamics 

electrical  contact  phenomena 


Excellent  opportunities  for  advancement  in  on  expanding  or¬ 
ganization.  Promotions  granted  on  basis  of  merit.  Salaries  com¬ 
mensurate  with  background.  Address  reply  to: 


H.  D.  Elverum 

MINNEAPOLIS-HONEYWELL  REGULATOR  COMPANY 
2753  Fourth  Avenue  South  Minneapolis,  Minnesota 


PHYSICISTS  -  MATHEMATICIANS  -  ENGINEERS 

Applied  Physics  Laboratory 
The  Johns  Hopkins  University 
has  openings  for 
SENIOR  STAFF  MEMBERS 


Physicisrs 

Thcoreticol  and  Experimental 

Mathemoficions 

Applied — Dynamics  Analysis 

Electrical  Engineers 
Micro-waves,  UHF  Pulse  Circuits,  Telemeter¬ 
ing,  Rodor 


Aerodynomicists 

Dynamics,  Generol  Supersonic  Performance 
Mechanical  Engineers 
Servo-mechanisms,  Engineering  Design 
Project  Engineers 
Engineering  Test  Progrom  Coordination 
Computing  Machine  Operators 
Maddido,  Reac,  Simulators 


fxce//ent  opportunities  in  modern  research  laboratory,  interviews  will  be 
orronged  ^or  qualified  candidates.  All  replies  confidential. 


For  further  information  write  to —  e.  M.  Lane 

Applied  Phytics  Laboratory 
The  Johns  Hopkins  University 
8621  Georgia  Avenue 
Silver  Spring,  Maryland 


WANTED 

SALES  REPRESENTATIVES 

Man  axporioneed  in  componont  sales  to 
toUvisiott,  Industrial  oloctronics,  and  com- 
municotion  oquipmont  fiolds.  Exclusivo 
tsrritorios  ovailoblo. 


SALES  REPRESENTATIVE 

Cothodo  Ray  TV  Picturo  Tub*  Manulac- 
tursr->ono  of  tho  oldest  in  field — seeks 
representotion.  Sell  to  manufocturors,  lob- 
bers  or  stores.  Exclusive  territory.  Writ# 


300 


The  University  of  Mich¬ 
igan  is  expanding  its  re¬ 
search  organization  and 
will  have  a  number  of  ex¬ 
cellent  opportunities  open 
in  important  research 
programs  for  ENGI¬ 
NEERS,  PHYSICISTS  and 
MATHEMATICIANS. 

Work  clossificofions  are  in  fbe  field  of: 

Electronics 

Systems  Analysis 

Stimulation  and  Automatic  Computa¬ 
tion 

Propulsion  ond  Combustion 

Servo-mechanisms 

Researchers  have  an  opportunity  to  com¬ 
plete  their  requirements  for  qraduato  de¬ 
grees  while  employed.  Salaries  ore  com- 
raensurote  with  training  ond  experience. 
AppUconts  are  invited  to  send  a  resume 
of  educotlon.  background  ond  experience 
to 

Personnel  Office 
UNIVERSITY  OF  MICHIGAN 
Ann  Arbor,  Michigon 


ELECTRONIC  ENGINEERS 

Physicists  or  Electrical  Engineers 
with  a  minimum  of  3  years  indus¬ 
trial  experience  in  the  field  of  com¬ 
munication  engineering.  To  assist 
in  the  design  of  electro-mechanical 
devices.  Excellent  opportunity  with 
progressive  Ohio  organization. 
Salary. 

P-Wi7,  Rlertronics 

520  N.  Michigan  Ave.,  Chicago  11.  Ill. 


VIBRATION  ENGINEER 

Product  development  laboratories  Kew 
Gardens,  L.  I.  needs  experienced  engineer 
to  do  shock  and  vibration  work  reloting  to 
microphonism  ond  strength  of  vacuum 
tubes.  Must  be  able  to  work  with  and  de¬ 
sign  electro-mechonicol  devices.  EE  or 
ME  degree  plus  minimum  2  years  experi¬ 
ence  in  electronics  preferably  with  specific 
vibration  experience.  Please  address  re¬ 
plies  to  personnel  manager, 

SYLVANIA  ELECTRIC  PRODUCTS  INC. 

40-22  Lawrence  St.  Flushing,  N.  Y. 


REQUIRE  KEY  MEN  FOR 
RESEARCH  LABORATORIES 

Outitandint  opNortunltlM  now  availaMo  In  un* 
dortokinf  hiffily  rMponalMo  rowarth  and  dtvolop- 
ment  wont  In  important  aloctro-mochanical  Initru- 
mentation  laboratories.  Repuiro  section  ehiefs  with 
MS  or  PHD  deproe  in  C.E..  M.E..  or  Physics  with 
scholastic  achievement  in  upper  I0*«  of  class. 

Imoortant  to  havt  more  than  S  years  practical 
experience  in  developmental  work,  supervision  of 
profocts  or  preup  activities  to  qualify  apalicant  to 
supervise  and  direct  several  diversified  projects  and 
administer  related  activities. 

Men  with  proven  inpenuity.  imapination.  eroativa 
ability  and  with  a  racord  it  tanpIMo  aceamptlsh. 
ments  can  command  attractive  salaries. 

COOK  RESEARCH  LABORATORIES 

Diviilon  of  Cook  Electric  Company 
1457  W.  DivorMy  Parkway,  Chicago  14,  III. 
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Benoix  Radio  Division 
Bendiz  Aviation  Corporation 


RESfARCH 


Openings  for  experienced  en¬ 
gineers  or  recent  graduates 
who  are  seeking  a  permanent 
position  in  a  modem,  well- 
equipped  electronics  organiza¬ 
tion  working  with  a  special¬ 
ized  and  highly  technical 
professional  group. 

Positions  available  for  work 
on:  Search  and  Airport  Sur¬ 
veillance  Radar;  G.C.A.;  Com¬ 
munication  and  Navigation 
Equipment;  Broadcast  and 
Television;  Mobile  Equipment; 
Test  Equipment. 

Homing  and  rnnlal$  h  atna  arm  phmihl 

Send  resume  to: 

MR.  W.  L.  WEBB.  Director 
Engineering  and  Research 


RESEARCH  -  DEVELOPMENT  •  DESIGN 


ENGINEERING  WITH  A  FUTURE 


The  steady  growth  of  several  established  research  and 
development  projects  has  created  a  number  of  exceptional 
engineering  opportunities  with  a  future. 


R<iltimor«  4,  Marylond 


PHYSICISTS^ENGINEERS 


Positions  ore  now  available  in  our  organization  for  quali¬ 
fied  physicists  and  engineers  with  backgrounds  in  circuit 
analysis,  microwaves,  servomechanisms,  analog  com¬ 
puters,  etc.  Openings  exist  at  several  levels  with  salaries 
dependent  on  education,  ability,  and  experience. 

If  you  are  qualified  and  interested  in  a  position  which  com¬ 
bines  stability  and  unusual  opportunity,  write,  giving  full 
details  to  Mr.  C.  G.  Jones,  Manager,  Salary  Personnel. 


ATOMIC  POWER 

Westinghonse  Electric 
Corporation 

Immediate  Openbiga 

For  Experienced 
Senior  and  Junior  rnqinssts 

•  Circtdt  designers,  sequence 
control  and  regulating  eye- 
terns. 

•  Designer  of  amplifiers  for 
indication,  detection  and 
control  functions. 

•  Designer  for  servosystems  in 
the  instrument  range. 


RESEARCH  OPPORTUNITIES  IN  THE  LOS  ANQELES  AREA 

Unusual  opportunity  for  Sonior  mon  wift  dogroos  and  at  loost  fivo  yoam  of  outntandiBg 
proTon  accompUshaont  to  a^iovo  hirOior  growth  by  woridsg  wiOi  acme  oi  Om 
notfoa's  outstanding  icfoattoli  on  commordal  and  military  protocts  in  largo*  modom 
oloetronic  liAorafonoo. 

ELECTRONIC  ENGINEERS  SERVOMECHANISMS 

PHYSiaSTS^mCUITRY  ENGINEERS 

PHYSIC18TS-ANALY8IS  ELECTRO  MECHANICAL 

PHYSiaSTSOPTlCS  ENGINEERS 

PHYSICISTS-ELECTRON  TUBES  MECHANICAL  DESIGNERS 

Long  form  program  of  rosoarch  and  doTolopmont  In  tho  Soldo  ol  Radar,  Quidod  Mlooiloo, 
Computors,  Efoetron  Tuboo,  ond  rolatod  oqulpomnt 

PioGM  do  oof  answer  unless  you  meet  tbe  above  rogniromonfs. 

RESEARCH  AND  DEVELOPMENT  LABORATORIES 

Huyhat  Aircraft  Company 

CULVEK  CITY.  CAUfORNIA _ 


For  oppilcation  wrilo — 


Manapr, 

Technical  Esploynient, 

306  FOURTH  AVE. 
PITTSBURGH  30.  PA. 
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POSITIONS 
OPEN  IN 
RESEARCH 

and 

AOVANCEO 

OEVELOPMENT 

PROGRAMS 


Research  Physicists 
Senior  Electronic  Engineers 
Senior  Mechanical  Engineers 
Engineering  Physicists 
Circuit  Engineers 
Microwave  Engineers 
Vacuum  Tube  Research  Engineers 
Technical  Report  Writers 
Electronic  Technicians 

Experienced  or  Holding  Advdticed 
Degrees  For  Research,  Design,  or 
Development  In 

Radar,  Servomechanisms,  Com¬ 
puters,  Receivers,  Photo  Emission, 
Secondary  Emission,  Converters, 
Pulse  and  Timing  Techniques,  Spe¬ 
cial  Test  Equipment,  Special  Pur¬ 
pose  Tubes,  Circuit  Design,  Solid 
State  Physics,  Light  and  Electron 
Optics,  etc. 

We  invite  inttnsteJ  personnel  with  ex¬ 
perience  in  the  abore  fields  to  submit  a 
complete  and  detailed  resume  of  educa¬ 
tion  and  experience,  together  with  sal¬ 
ary  rquirements  and  arailability  date,  to: 

The  Employment  Deportment 

GAPEHART-FARNSWORTH 

CORPORATION 

FORT  WAYNE  1,  INDIANA 


SENIOR 

ELECTRONIC 

CIRCUIT 

PHYSICISTS 

for 

AdvatKed  Resecuch 
and  Development 

MINIMXIM 

REQUIBEMENTSs 

1.  MJS.  or  PhJ>.  tai  Phyilee  ot 
E.E. 

2.  Not  lem  than  Uvo  yeois  os- 
poiience  in  advanced  eleclionle 
dicnll  developmenl  with  a  teeord 
of  aceompUihmenl  givina  otV 
donee  oi  an  onnenal  dogroo  ol 
tagenolty  and  ability  In  the  Hold. 

3.  Mlnfanmn  ago  23  yoois. 

Hughes  Aircrah  Company 

Attontloni  Mr.  lock  Harwood 

CULVER  CITY,  CALIFORNIA 


NATIONAL  UNION 
RESEARCH 
OiVISION 


Senior  engineen  and  phyiiciite  ore 
needed  for  research  and  developmenl 
oi  Cathode  Boy,  Subminloture.  Socond- 
ory  Emission,  and  highly  spodailsed 
types  oi  Vacuum  Tubes. 

Junior  Electrical  Engineers  are  desired 
ior  training  os  tube  or  circuit  design 
engineers. 

Men  qualified  by  virtue  oi  education  or 
experience  to  hondle  problonu  In  the 
field  oi  tube  or  circuit  design  ore  in¬ 
vited  to  send  dieir  resumes  to: 

Divisional  Personnel  Manager 

NATIONAL  UNION  RESEARCH  OIVISION 

350  Scotland  Rd.  Orango,  N.  J. 


SEMI  CONDUCTOR  RESEARCH 

PhrsldstA,  chemists  or  EE's  with  PhD  or  squlrC' 
It^i  snd  experlenco  In  the  field  of  solid  stAU 
physics  for  reeenrrh  work  on  semi-conductor  de* 
vk'es  employing  gernianlum  and  silicon.  An 
excellent  oMtortunity  In  a  research  laboratory  of 
%  leading  manufacturer  with  laboratoiiec  In  New 
York  Ntate.  8end  complete  resume.  CHir  employeea 


330  W.  42  8t..  New  York  18.  N.  T. 


The  W.  L  MAXSON 

CORPORATION 

IS  SEEKING 

Outstanding 

ENGINEERS 

AND 

PHYSICISTS 

with  AMBITION  to 

FURTHER 

PRESENT  STANDING 
immediately 

Minimum  Requirements  are: 

1.  Fiv«  to  ten  yoort  axparienca  In  odvaneod 
•lectronlc  reteorch  ond  devwtopinant. 

2.  Outstonding  rocprd  of  ingenuity. 

3.  Ph.D.p  M.S.  or  oquivalont. 

Plooso  sond  rotumo  ond  solory 
roquiromonti  to: 

The  W.  L.  MAXSON 


: rJi r.f'ii  I  , 


460  W.  34»h  S». 
New  York  1,  N.  Y. 


For  production  design  of  air¬ 
craft  radio  receivers,  trans¬ 
mitters,  Omni,  ADF  equip¬ 
ment.  Outstanding  oppor¬ 
tunity  for  experienced  ca¬ 
pable  design  engineers  and 
for  supervisor  to  head  group. 

LEAR,  INC. 

11916  W.  PICO  BLVD. 

LOS  ANGELES  64.  CALIF. 


ELECTRONIC  ENGINEERS 

SENIOR  ENGINEERS  or  PHYSICISTS 
Degree  and  experience  in  Radar, 
Pulse  Circuits,  Digital  or  Analogue 
Computers,  or  Servomechanisms 
JUNIOR  ENGINEERS  and  recent 
graduate  in  EE  or  Physics. 

ELECTRONIC  ENGINEERING  COMPANY 

OF  CALIFORNIA 

180  $.  Alvorodo  St.  Los  Angales  4,  Collf. 


SEARCHLIGHT  SECTION 


RADAR, 

COMMUNICATIONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Overseas  Assignments 

Technical  Qualifications: 

1.  At  Ixut  3  yaart'  practical  •zpaiianc* 

in  Initallation  and  maintananc*. 

2.  Nary  Tataroni  ETM  1/c  or  highar. 

3.  Army  aatarani  TECH/^T  or  highar. 

Personal  Qualifications: 

1.  Aga,  oaar  22 — must  pass  physical 

azomlnation. 

2.  Ability  to  assume  responsibility. 

3.  Must  stand  thorough  choractar  in- 

Tastigotion. 

4.  Willing  to  go  oaarsaoa  ior  1  yaor. 

Basa  pay.  bonus,  liring  allowanea, 
Tacation  add  up  to  S7 ,000.00  per  yaor. 
Parmanant  connaction  with  company 
possibla. 

Apply  by  Writing  to 

A-1,  P.  O.  Box  3414 
Philadelphia  22,  Pa. 

Man  quoUfiad  in  RADAR.  COMMUNICA¬ 
TIONS  or  SONAR  giro  complata  history. 
Intarriaw  will  bo  arranged  ior  snecass- 
iul  applicants. 


ENGINEERING 

OPPORTUNITIES 

Westinghouse 

Wanted: 

DESIGN  ENGINEERS 
FIELD  ENGINEERS 
TECHNICAL  WRITERS 

Must  hove  at  least  ooe  year's  axperianca. 

For  work  on  oirboraa  radar,  skiphoma 
radar,  radio  communications  agpt.,  micro- 
srova  relay,  or  micro-ware  communications. 

Good  pay,  excellent  working  conditions; 
advancement  on  individual  merit;  location 
Baltimore. 

Send  resuma  of  experience  and  educa¬ 
tion  to:  Manager  of  Industrial  Relations, 

WESTINGHOUSE  ELECTRIC  CORP. 

2S1V  Wllkana  Ava.  Baltinwro  3,  Maryland 


ELECTRONICS  ENGINEERS 
FOR  SOUTHWEST  ATOMIC  ENERGY  INSTALLATION 


2  to  10  years  experience  in  research,  design, 
development,  or  test 

A  variety  of  positions  open  for  men  with  Bachelor's  or  advanced 
degrees  qualified  in  one  or  more  of  the  following  fields: 

•  UHF  TECHNIQUES 

•  PULSE  CIRCUITS 

•  SERVO-MECHANISMS 

•  TELEMETERING 

•  RELAYS 

•  LOW  POWER  APPLICATION 

•  INSTRUMENTATION 

•  STATISTICAL  ANALYSIS 

•  TEST  EQUIPMENT  RELATING  TO  ABOVE  FIELDS 

Patent  History  Desirable  But  Not  Necessary 

These  openings  are  for  permanent  positions  at  the  Sandia 
Laboratory  in  Albuquerque,  New  Mexico.  Albuquerque  is  the 
largest  city  in  New  Mexico,  a  mile  above  sea  level,  with  a  sunny, 
warm,  dry  climate,  and  a  population  of  100,000.  Located  in 
the  Rio  Grande  Valley  at  the  foot  of  the  Sandia  Mountains, 
which  rise  to  1 1 ,000  ft.,  Sandia  Laboratory  is  operated  by  Sandia 
Corporation,  a  subsidiary  af  the  Western  Electric  Company, 
under  contract  with  the  Atomic  Energy  Commission.  This 
laboratory  offers  pleosont  working  conditions  and  liberal 
employee  benefit  plans. 

MAKE  APPLICATION  TO: 

PROFESSIONAL  EMPLOYMENT  DIVISION 
SANDIA  CORPORATION  SANDIA  BASE 
ALBUQUERQUE,  NEW  MEXICO 


MANAGEMENT 

CONSULTING 

Eatcdbliahad  monagamanl  consulUmt 
xaaks  on  anginear  with  tha  following 
qualiilcotioni:  alactrical,  machcmical  or 
industrial  anginaaring  dagraa  and  pra- 
iarably  graduata  training.  At  loost  5 
yaors*  axperianca  with  ona  or  mora 
monuiacturars  oi  alactronic  or  alactrical 
componants  in  ona  or  mora  oi  thasa 
araot:  industrial  anginaaring,  produc¬ 
tion  monagamanl.  plant  anginaaring  or 
procoss  anginaaring.  Must  ba  willing  to 
Iraval.  Baso  Chicago  or  Naw  York.  Sal¬ 
ary  opan. 

P>II567,  Electronics 
5S0  N.  Michigan  Ave.,  Chicago  11.  Ill. 


Physicists 
Mathematicians 
Electronics  Engineers 
Mechanical  Engineers 

Comtll  Acronantlcol  Laborotory,  on  offilioto 
of  Corntll  Univortify.  Iios  permonent  potitiofis 
open  for  men  of  protect  ongineor  coliber  with 
odtonetd  degrees  ond  experience  in  physics, 
opplied  mothemotics,  electronics,  ond  instro' 
ment  design.  Assignments  ore  voried  ond  pro* 
fessiooolly  chollenging  in  fields  of  pure  ond 
opplied  physics. 

The  position  of  oor  loborotory  is  between 
those  of  universities  ond  commerciol  resoorch 
institutes.  We  believe  it  combines  mony  of 
the  troditienol  odvontoges  of  both. 

Ingoiries  will  be  treoted  os  confidentiol;  they 
should  be  oddressed  to 

Employment  Monogor 
Dept  G.  Cornell  Aeronoutkal  Loborotory, 
P.O.  Box  235.  Buffok)  21.  New  York 
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A  IB  1401  loIrfaxTfoMIcway 

AIRbON  Manufacturing  Corporation  Kan$a«  city,  Kans« 

M  th»  pnmitn  Moa.  Tim.  A  W*4.,  January  29,  10  oaO  lilt,  19S1  at  10  a.  m.  (C.  S.  T.) 
_ ALL  MACMIHtOY  LATE  TYPE  INDIVIDUALLY  MOTOR  DRIVEN 


Maotilnory— Maoliiiio  Tool*— Muitmofit— Fae* 
tory  tupfltM— Pr«oi«loa  Ctaip.— Eloctronio  4 
Radio  ln«t>>Tootlof  C«alo.— Ptctiot  4  Pot* 
ItRint  D^.^HotiJ  Staoipiiit— WoodwortUof 
Matk.— Motortol  HandllNi  Epuip.— <Mieo  Ha* 
oklooo.  Famttaro  4  Eooip. 


Nuio*  ~  TrodoMorlu  —  Pptooti  —  Dloo  ^  ' 
Blooprintt  —  of  tkooo  oatlofiolly  known  prod¬ 
uct* 

Clnaudnarapti  Eptakm 


MACHINE  SHOP  CONSISTS  OF  APPR.  ITS  PCS:  KEARNEY  4  TRECKER  MlUon  «  B  4  S.  GISHOLT 
*>  w  S  Auu>  8m  Mocks.  *  MONARCH.  $0.  BEND.  LE  BLOND.  P  4  W  LoUmo  W  SMITH  4  MILLS 
btMpeni  *  BAKEWELL  l*rocUiuo  Twtn  *  CINCINNATI.  NORTON  4  DO-ALL  CenUrleo*  4  Surfnc« 


DO-ALL  4  KALAMAEOOBood  Sows  *  NAt6o  3S  8p  IMII  A  EXCELLO  Borlnf  Mock. 
W  FOOTBURT.  WALKER  TURNER.  DELTA  4  BUFFALO  DrUl  PrewM  * 

MACH:  CINCINNATI.  NIAGARA  4  VERSON  Power  Sbeors.  Broken  4  Beadere  * 
BLISS.  FEDERAL  4  ROCKFORD  IS  Ui  65  T04  Ponefa  ProMoo  * 

WELDING  EOUIPMENT:  PROGRESSIVE  4  REX  Woldere  from  thk  to  76  KVA. 

^MPLETE  ^TINQ  4  POLISHING  SHOP^Aloo— WOODWORKING  SHOP. 

PAINTING  EQUIP:  BINKS  4  HOWARD  Woohen,  Decreoeero  4  Auto  Wotor  4  Air  Sproy  Booth*— 


APP.  SM  ELECTRONIC  4  RADIO  INSTRUMENt  AND  TESTING  EQUIPMENT:  R.C.A..  GENERAL 
RADIO.  LEEDS  4  NORTHROP.  WESTON.  INDUSTRIAL  INSTR.  and  HALLICRAFTER  OeciUo- 
icDpeo.  Output  Power  Moten.  MulUtooter*.  H.F.  Booeiren.  T.U.F.  SKnal  OoDoratora.  AaaD-sm.  Volt. 
Ohm  4  Mnuommetore.  aloo  meoy  other  motor*  nod  tenters  too  aumerous  to  umbUod  — 

APP.  tt6.000  PRECISIOM  TOOLS  4  TOOL  CRIB  SUPPLIES  OF  EVERY  DESCRIPTION  MISC. 
EQUIPMENT:  Towmotors.  App.  1000  Pluoreooeot  liflrto— TranMormero  Motors— lift  Tructo — Chain 
Holsts — Coorryors — Shup  Cahinets  4  Bins.  etc. 

App.  $700,000  INVENTORY 

CondMlBi  of  App.  100  Tons  Sheet.  Tool  4  Bar  Steel.  Aluminum,  Broose  4  Bra**— App.  3^  Million 
Machine.  AUeo  4  Wood  Screws— App.  400.000  Ft.  of  BaeUieal  Wire— App.  6.000  Panel*  of  Glaa*— 
rieilnlnn*.  PlaaUe  4  Luclte— Hardware  Ht^ee.  Bolt*,  Door  Stop*— Boll  Beartno.  etc. 

CINAITDAGRAPH  SPEAKERS:  Ajv.  15,500  New  ^Makers.  Huge  Quantitie*  of  Speaker  Cone*.  Ba*ket*. 
Maaneu  4  Tranafonoers  — 

ELECTRONIC  4  RADIO  PARTS:  App.  150.000  KecUtors  —  App.  8.000  1‘otentiometera  —  App.  10,000 
liakelite  Terminal  Board*  —  Radio  Tubes  —  Micro  Swltebea  —  Baliaata  —  Fusee  —  Socket*  —  Bake- 
lUr  —  Condenaere  —  Starters  —  Relars.  etc. 

OFFICE  MACHINES.  FURN.  4  EQUIP.:  BRUNING  4  OZALlO  Draftlnt  4  Blueprint  Machs.  —  NA¬ 
TIONAL  PayroU  and  Bookkeeping  Machine*  —  ADDRESSOGRAPH8  4  MIMEOGRAPHS  —  App.  66 
FRIDEN.  MONROE.  BURROUGHS.  I.B.M..  UNDERWOOD.  FELT  4  TARRANT  Uec.  Calculator. 
r.unptomeCers.  Rec.  Typewrltere.  Elec.  Adding  Machine*  —  App.  290  All  lYpes  of  Fllee  —  App.  315 
Kaec.  4  Seer.  Desks  4  Qialr*  —  etc. 


SALE  BY  THE  ORDER  OF,  AND  SLWECT  TO  CONFIRMATION  BY  THE  RFC. 

TERMS  of  SALE:  CASH  OR  CERTIFIED  CHECK.  TO  BE  SOLD  IN  BULK  AND  LOTS. 
PLANT  WILL  BE  OPEN  FOB  INSPECTION  FROM  JAN.  1^1961  to  DATE  OF  aATJ^ 


FOR  ADDITIONAL  INFORMATION'  CONTACT  MR.  W.  ROBI2rTS.  REFRESI-IN'TATIVE  ON  rRKMlSF.8. 
TEL.  NO.  FAIRFAX  3100,  KANSAS  CITY.  KANSAS.— This  adTertiaement  wUl  only  appear  once- -keep 
U  for  reference. 

FOR  FREE  BROCHURE  AND  FURTHISl  IN'FORMATION  —  WRITE  —  PHONE  —  WIRE 


AARON  KROCK  &  CO.  AUCTIONEERS 

THE  ORIGINAL  AND  ONLY  AUCTIONEERING  FIRM  BY 
288  Main  Sf.  THIS  NAME  Worcester,  Mast. 

Tel.  3-7241 — 3-7242  ftf.  Since  1975— Creotdr  ffesufts  Thru  fxperinncd 


ELECTRONICS 
Sales  Engineers 


PeaitioBa  open  lor  motura  groduote  solee 
anqinaara  ewar  2t  yaora  af  aqa.  pralar^ 
obfy  with  proetieol  axparlaaiea  ia  appU- 
catioB  pi  dialactric  haotiaq  to  iadostrid 
problama.  Excallaat  oppertuaittaa  let  typa 
pf  ladiTiduols  iaiwaatPd  ta  cdHliotlpa  iHih 
tuccptalul  rapidly  pxpondiaq  prqaaisa- 
tipa.  Lpcatipna  ia  Chieaqp  aad  pthpr  tar- 
ritpriaa. 


WANTED  ENGINEERS 


With  ppwar  aad  troaanittiaq  tuba  daaiqa 
axpariaaca.  Stata  droit  atatua  aad  axpa- 
rianea 

Wrifa  Otraef  Ta: 


TAYLOR  TUBES,  INC. 

2312  W,  Woboatio  Ava.  Chkoqe  47,  III. 


SURPLUS  COMPONENTS  FOR  SALE 


Bothtabt,  alb,  oilca.,  sfonaon,  ckokoa,  fo- 
lay*,  trliaoian,  •ockot*,  odd  Itwa*,  otc. 


Soiplua  loM  poichoiad. 

EMPIRE  ELECTRONICS 

Box  41,  Midwood  Stot.,  Brooklyn  JO,  N.  Y. 
PtMM  BRmt  •■IlM 


CONDENSERS' 


OUR  SPECIALTY 

OIL  FILUD  TYPES 
All  Valaaa  aad  Voltaqa  Rotlaqa 
Wa  lavlta  Tear  faquirias 

TECHNICAL  RADIO  PARTS  CO. 

5S7  McDonald  Avo.,  Brooklyn  IB,  N.  Y. 


WANTED 


(Additional  Wanted  Ad  on  Page  326) 


WANTED 


TUBES 
TYPE  6 AN  5 
TYPE  6AK5 


ANY  QOANT/TY 


W  B5M,  Electronic* 
tJO  Weat  42nd  8t..  New  York  II.  N.  T. 


WANTED 


Srivaiiki  Eloctric  Spoctimn  Analyion. 
GIto  comploto  doloila  to 


WANTED 

Telephone  or  Telegraph 
Transmitters. 


Ui  kw  tp  20  kw,  4  tp  20  aeca  pr  hl^ar 
W-t648.  Blnctroalca 
310  W.  42  St.,  Naw  York  It.  K.  T. 


Will  Bey  All 

BC-348'S  WITH  DYNAMOTORS 

••N”  4 


Letura  “J”  ••N”  4  ••Q*» . MO.OO  aa. 

All  others  except  *'0*^ . $60.00  aa. 

Skip  tla  Erprtm  C.O.D.  PPbftet  to 
Inopection — TO 

H.  FINNEGAN 

40  WoshIngton  St.  Llttla  Farry,  N.  i. 


Taboo.  Todt  oqalpiiionl.  CondoBioia.  * 
gonoral  invoatoiloo.  Highoal  pik—  paid. 


W-TBMI.  naetronlM 
Ml  W.  4lnd  St..  Naw  York  It,  N.  T. 


WANTED 


nSULATOBB;  POU  LUR  BJlBOWJUBl 
OPT  BTBJUIP  WmE)  OOPPnWXLO  wm> 
wumn  ELECTUC  TOOLS;  SPUCDIQ 


VICTOR-BERNARD  INDUSTRIES 

NB  Cor.  22nd  A  Ltfclgfc  Avo*.,  Pfcita.  22,  Pa. 


WANTED 


Equipmonl  ior  Ihn  monniacturo  oi  oloc- 
tronlc  taboo.  Moko  or  coodiUon  aol 
important.  Give  dotaUi, 

W-8d61.  Blactronics 
310  W.  43nd  St..  New  York  II,  N.  T. 


Small  lot  of 

HALLICRMTER  SX-42  RECEIVERS 


Serial  Nn.  over  90.0 
eaeratini  coniHlen. 
quantity  en  hand. 

W-850S.  Electronlca 

330  W.  42nd  St..  New  York  18,  New  York 


WANTED 

WESTERN  ELECTRIC  VACUUM  TUBES 


Typaa  lOlF,  102F*  272Ar  274A  or  B,  310A 
or  B,  3UA,  313Cr  323A.  32tA.  320Ar  34IA. 
340A,  3S2Ar  373Ar  374A,  393Ar  394Aa  121A 
Bolloat  Lamps. 

W-6S43,  Electronlca 
330  W.  4Sad  St..  New  York  18.  N.  Y. 


WANTED 


Talatyppwritara  complptp,  compooaats 
porta.  Aay  quoatity  oad  coaditioa. 


W-4844.  Electronlca 
330  W.  42nd  St..  New  York  18.  N. 


New  Searchlight  Advertiseinents 


received  by  Fabruory  Ist  will  opptor  la  tba 
Morcb  iuaa,  sabject  to  tpoca  limitations. 


Classifhd  Advortislng  OMsho 

ELECTRONICS 

334  Watt  42iid  St.,  Naw  York  II,  N.  Y. 
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SEARCHLIGHT  SECTION 


PrteltiM  Umi  Adhis* 

*U«  Pl^ . .»«.00 

OirvetlMal  C— pKr-Wawwtf 

Mnt  12DB  . Mt.OO 

Pr«eiil«ii  Vir  AttMMttr.  turn 
Bernard  Rir*  . . .  . »» 


Skmit  Tm . ‘.'..’...y.'.m'.OO 

WAVHiMd*  Lwmw.  r  to  r 
lone,  fold  plated  with  elrcultr 
flaoce*  and  ooopUnc  nnu 

tt.2$  par  inch 
APS-34  Retatlof  /Sint. 

RIphI  Anfle  Bend  K  or  U  Plan^. 
apecifr  coabinMloa  of  eoapHnan 

dealred  . Tl^ 

45*  Bend  B  or  H  Plano.  Choke 


Vt*'  RIGID  COAX— H'*  I.C. 

'•*  ripid  eoaaiai  tnnlnp  ttnba  with  remlor  Wub  adjQOtMcat.  Gold 

riatfd  . $17.50 

'•  RIBID  COAX  BOTARV  JOINT.  Preoporiaod.  Sperry  <$10613 

Gold  Platod  . 

Otpole  ■■wnhly.  Part  of  SCB*5$4 . B^l!  *0. 

Rotary  Joint.  Part  of  8CR*S$4 . $35.11  ea. 

RIGHT  ANGLE  BEND,  with  flexible  eoai  oatput  plekiip  loop  ».$$ 
SHORT  RIGHT  ANGLE  BEND,  with  proMunHad  alM.-g-OR 

RIGID  COAX  to  Bex  coax  . . $$.ld 

STUB-SUPPORTED  RIGID  COAX,  gold  platad  I*  leoftha.  Per 

RTTANGLES  for  aboro  . g.5t 

RT.  ANGLE  BEND  IS*  L.  OA . M 

FLEXIBLE  SECTION.  l$*  L.  Hale  to  female . UM 

MAGNETRON  COUPLINGS  to  V  rlfid  ooax.  with  TB  picinip 

loop,  plated . -gw 

FLEX  COAX  SECT.  Approx.  $•  ft . |I5.50 

CG  S4/U— 4  foot  BexiHe  •eetloa  M*  1C  preeeurlaod . 

%  rigid  coax.  Bead  toported . |l.g 

SHORT  RIGHT  ANGLE  BEND . $1.$$ 


KLYS¬ 

TRONS 

733A. 

7B7B. 

4I7A. 

2K4I 


GENERAL  TEST 
EQUIRMENT 

MaWPruiaiy  Gon- 


4*  OD . 

I  OD . 

1  OD  Alomlnt 

t  r  OD . 

X  r  OD . 

W'  OD  nexlMe.. 


. TEST 

WAVICUIDE  SETS 

•tioa.  Preelaionj 

TS  12 
TS  U 
TS  33 
TS3S 
TSSS 

TS  4$/APM3 
TSS2  3CM 
TS  10$ 
1-10SA 
MSS 
1-233 
RC  43$ 

RP  Prtomp 

G  R. 

Br^  #2U 

Slipiit  #229 

6.  R. 

Opc.  #213 
TS  22SA/AP 
SIb.  Gm. 


Lew  Pw^  TenaiaMiaiit^issiM 

■ule  Tea  . 145  BP 

oAltater  Meaat.  for  foiv  r$3 

AB  UyMron  . $3$.SP 

M  Oeprae  Elhewv  S  or  H  plane 
$12.5$ 

WnepppMo  Lenpthe.  Cot  to  ilae 

and  aoppUeii  with  l  ^ke.  l 
cover,  per  leojn  h . .  I2.tt  per  ft. 
WavMaeter.  Aheorption  type 
Preelaloii  mlorometer  adJiuit. 

Terr  hlA  **Q’‘ . SiftSOi^ 

Bl  Dl^oppler  WO  output  eall  I 
biated  — 25  db  nominal.  .|t7.M' 
Ftai  epinooe.  is*  Bubberi 
Cbatod  . . St4.S$ 


I  smaller. 


1.  C  A.  type 

WhoattWne  B^paT'Lulantrial  IdjL  type  BN-L 

FM  Sipnal  Generatpr.  Booetoo  Badlo  typo  ISSA.  Wm.  raasa  1 

to  10  mc«..  3R  to  50  mce. 

Condenser  Weld  Paw.  Cap.  Sd  mfd.  max.,  max.  cB$.  1500  Totta 
Frepaency  Metar.  lAvoie  Mode)  105*200  to  40$  ama. 

Mepehm  Bridpe.  Induatrlal  tnatnuMou  type  MB. 

Visual  AHpnment  -Hicnal  Ueoerator.  Geoeral  flentrin  $  to  40 


PULSE  TRANSFORMERS 

. W.e.  <01$K7I  HI  Toll 


G.E.K..27a . $39.50 

6.E.K.-2744-A.  U.5  KV  High 
Voltife.  AS  KT  low  Voltage  m 
204  rw  oper.  (270  KW  max  i 
1  mlcroneo.  or  hk  mlcrone«'.  <$ 

400  PP9 . $3P.5$ 

W.C.  #I$$I7S  Hl-Tolt  Input 
tranaformm.  W.&  Imsodanee 
ratio  t$  ohma  to  •$$  ohma. 
Pr^.  raii$a:  19  ho  to  S  me  2 


•C  221 
TS  10A/AP 
n  $9/AP 
M14 
M2S 
Motor  43A 
Sif.  Gon. 
7$B 


hrasH . SSd  de$  bead  <m  other  eful. .  .  .W.099 

^Flanaee.  ilat  HraM  ea.  .i$p  X  Band  Wavo  6d.  IH*  x  %' 
APB-iP  TR/ATR  Ooplexar  aao-  O.D.  1/1^  wall  alamintim 
tlon  with  additional  Irla  Banna  Per  ft.  TBg 

^  fiMi  BInf  Tonor  Attpnnntnr  W  R 

*‘X»  Band  PreampllBar.  e<m-  guide.  Gold  Plated . t$.M 

3000  Me  BENCH  TEST  PLUMBING 

-  MeNe  *  ‘  —  - 

707B 

aUe  . 

r  29/SPR-2  FIHera.  Type 

Input  and  output .  * 

WAVEGUIDE  Ti>  \ 

COAX  •DOORKNOB*  - 
TKR.  CHOKE  FLANGE,  w...  , 
TKR  PLATED  BROAD  BAND 
$32.59 

WAVCBVIBC  DIRECTIONALl 
COUPLER,  r  dh.  Nary  type, 
CJLBV  ITAAN.  with  4  In.  alotled 

■eeUoo  . Stt.lM 

BQ.  FLANGE  to  rd  choke  ad^ 

I  ter.  19  in.  loot  OA  m  In.  z  31 
I  In.  fulde.  type  *'7r*  output  andl 

aam^nn  pro&  .  $27.50 

AN/AMSA  IB  cm  antennal 


tedlnoU . tSB-OO 

W.E.  *  KB~  $ISI  ’'uiM  trana 
former.  WlncUnc  ratio  httsreen 
termlaaU  S-S  and  1-2  M  Ll:l. 
and  between  termthila  9-7  and 
1-2  In  2:1.  PrequaDcy  range; 
3$0-520  ap.A  Permalloy  core 

Q.E.  <K273I  Repetition 
635  rrs.  Pri.  lim:  50  Ohm.H 
9m.  Imp.  450  Otea.  Pulse 
Width:  I  Mleroeec.  Prt.  Input; 
45  KV  PK.  Sec.  Outsat:  SX 
KV-PK.  Peak  Oatput:  JOO  KW 
Blflar  2. 75  Amp . tS4.50 


^ree  types  arail-i 
...$4.90^ 
ie  “N** 
..$I2.$$I 
R10II>1 
ADAP- 
“  8IL- 


19  CM  Waeemeter  WB  type 
B43549  Traoamlaaloo  typcL  Ty^ 
S  Plttlnfi  Veeder  Boot  iOmo- 
meter  dial..  Gold  Plated  W/ 
CaUb.  Chart  P/o  Pree.  Meter 

X99404A.  New  . Kw 

ASI4A/AP*i$  CM  Pick  op  Dl- 
pniA  with  Chblea.  ..  .94.9$ 
LHTR.  LIGHTNOUBE  AS¬ 
SEMBLY  Part  of  HTSS  APO  B 
A  APO  16.  Beoelver  and  Trane 
('arltlee  w/aamn  Tr  CMlty  and 
Type  N  CPLO.  Tb  Berr.  Dam 
2C40.  2C4A  1B2T.  TUnaMo  APX 
zioo-sroe  MCB.  silver  Plated 
$49.1$ 

Beaeon  Llththoow  eartty  19  cm 

with  miniature  SB  roll  DC  FM 
motor.  Mfg.  Bernard  Rloo 

$47.1$  4$. 

Magnetron  to  Warggolda  Ooop- 
ler  with  721A  DupGsm  Carlty. 

gold  Noted  . $45.$$ 

72IA  TR  Bon  coaaploU  with 


UX-T85$—  . 

»~9S99  (Sl$$$l) 

<S52-71$1 . . 

AVAIL,  in  BM 
Write 


TS  1-49 
MM 
Si$.  Gtn 
9.S-500  MC 
CY  11/AP 
TS  H/APN1 
CW  60/ABM 
BC  431 


AN-122  OInele  Aaay . $22.50  | 

LP-2I-A  ADF  Loop  w/8els>n  I 

and  Hooaingn.  New .  $$.0B  | 

OAK  BeNIno  Teul  DP  Loom 
$125.$9 

Adeeek  OF  Array*.  Com^le^ 

SA  Rndor  2i0  MC  Bed  8prln'r<. 
(Vimplete  with  Pedental.  Lmx 

Drlre  . i$i9.$$ 

Olsb  fer  Parabela  .30*. . .  $4.85 
APS.I5  Antenna.  New.  .$$$.50 
AN  MPG-I  Antoana.  B^ry 
feed  type  blah  ipeed  aeanner 
antenna  aanrmbly.  Includind 
horn  parabolic  r^ector.  Lean 
internal  mecbanlnma.  10  deg. 
neetor  scan.  Approx.  ISX  x 
4'W  X  8TI.  Unuaed.  iOot*» 

met— S4500.M  . S2$$.$0 

APB-4  3  am.  antenna.  Complete. 
14H  diab.  Cutler  feed  dipole  di- 
rectlnoal  coupler,  all  ataadard 


xontal  and  virtlonl  aa 

complete  . 

AN/TPB3.  ParaMBi 
reflector  approx.  IB*  dl 
tremely  U^wolMMooo 

nrLAVtTSTBr# 

REFLECTORS:  Ann 
299$  to  9990  me.  'Dt 
4'  X  t*  rectangle,  now. 
TOY  **JAM**  BJIOAB 
ING  ANTENNA.  19  a 


t  ruction 


SONAR 

SYSTEMS 


.*  998  00 
recelTlng 


SCR  545  RADAR  TRAILER 
L"  BAND  SEARCH — “5"  BAND  TRACK 


ELECTRONICS  — fefcfuorr,  1951 


FILTER  CHOKES 
RATINGS 

10  HY  030A . 

Dual  1.75-  125  HY  100  M A 

lOHY  .450.\ . 

20HY  .06*K\ . 

Dual  .01-a.5HY  050-75MA. 

15HY  .IlOA . 

20HY  SOMA . 

IHY  .lOOA . 

.6HY  .400A . 

SW  .09/.018HY  3/.3A . 

20HY  lOOMA . 

lOOOOHY  OMA . 

2.2HY  SOMA . 

2HY  200MA . 

8W16/20HY  150A . 

1.8HY  .180A . 

2. IHY  .200A . 

15HY  16MA . 

577HY7.7MA . 

1 .75HY  .lOOA . 

Dual  30HY  .030A . 

11  .6HY  90MA . 

.046HY  .900A . 

SHY  .040A . 

.01HY2.5A . 

25HY  SOMA . 

UHY  .250A . 

6HY  .150A . 

25HY  070A . 

nSOHY  2A . 

lOHY  .600A . 

lOHY  .500A . 

30HY  25MA . 

.35HY  .35A . 

Dual  20HY  .lOOA . 

SW  S/OHY  .670/.130A.... 

20HY  .300A . 

25HY  .065 . 

.338HY  1.12A . 

120HY  17MA . 

Dual  1.62HY  .167A . 

.lOOHY  1 .4A . 

SHY  300A . 

SHY  .150 A . 

15HY  lOOA . 

Dual  7-1  IHY  75-OOMA . 

Dual  .22-.44HY  .6-.4A..., 

.033nY  7A . 

.116HY  ISOA . 

.5HY  lOOA . . 

3. SHY  SOOA . 


Choke  c:li043 

Swinging  CHM^ 
9/60Hr  .400/.0S  Amp.  c;HS47 
lOOOOV  ins.  Mrs.  CH333 
Super.  CH3M 

Elect . S7.95  CH7A-1 

_  C:H741 

CH141 

872  FIL  XFRMR  CH373 
Prl:  115-125V  60ct  C:H21-A 
Sec;  2x2. 5 /SO A  $6.95  (:H645 
CHIME  XFRMR 
Prl.  IIOV  «Ocy  See: 

24V/1A  . $1.25 


DYNA- 

MOTORS 

AT 


2  28  1.1  250 

2S  1.4  220 

12  2.3  250 

28  1.25  275 

28  7  540 

14  46  515 

1030 
2/8 

13/26  12.6  400 

6.3  800 

28  3.25  375 

27  1.75  285 


FT.7I9  I.3V/5A‘..'. 
FT-029  I3.5V/I.IIA 


>9  DM29 
•Z» 


400  CYCLE  TRANSFORMERS 
115  V  400  CYCLE  INPUT 


i  Price 
'Each 
$1.44 
3.49 

3.44 

2.44 

1.45 
2.44 

2.44 

3.45 

9.45 


1151^-1150.  2  3/4  X  2  1  4  X  3  W4 
640VCT  250MA.  6.3V/.9.  6  3V/  6. 

»  .5V  6A 

lOM  «  3V  9.1a  2  6V/3.5a  6.3VCT/ 

19.95  2.5V.  3  5a 

vn  OHOOV  or  8600V '32  MA 
tVa  592VCT'120MA  6.3V  Sa  5V/2a 
iiw  4540  VCT  250  MA 
lihtlv  •'i''  3a.  6.3V  2a 

70  Ui  inV  <4  247-622VA 
a.  5000V  290  MA.  5V710A 
2200V  350 

- -  2.5V/6.  6200V/2MA . 

_ _  13.6KV/8.5MA 

iNT  734VCT/.I77a,  1710VCT/177a 
6.3V  9A.  7.7V/.365A 
marr.  2.6'20A 

6  3?;  6.3  'l2a.  6.3V/2a.  6.8V/la.  P/o 
»/SA  AN/APQ-5 

$2  25  6 . 4VCT '  7 . 6.  6 . 4VCT/S  .8,  6 . 4VCT/2 . 5a 
6 . 3V  '2 . 7.  6 . 3V  . 66A,  6 . 3VCT/  21 A 

- 6.5V/12A.  260V/100  MA,  5V/2a, 

P  O  AN'AP8-15 

400VCT  36MA.  6.4/  .15a,  6.4V/2.6a 
660VCT/60  MA.  6.3VCT/2A.  5VCT/2a, 

I  P/o  RSS/ARIM 

2400CT  / .  5M  A.  W V/ . 5M  A .  2 . 5V/1 . 75 A 
16.35VCT/1A 

59.2V/. 118.  68V/8.1.  6V/2A.  P/O  APQ  13 
6.8/.6.e/3V/.6.8V/6.  640  200  MA 
2  X  t4(^006l4A.  l2QV/00012a. 


STF.6I9  110/220 
STF.IIA  220 

STF.63I  230 

8TF.96B  230 
8TF-$00  220 

8TF.45A  43/78  90 
^  IIS  180  230 

8TF.306  100/ 120 
200/240 


SO  T,  cv.  VA  New  expori 

p»ok.Mi  . $I2.5( 

GE  MOD  SD2INJ3A:  Input:  2* 
ide,  .3.%  amp:  Output  US  r.  40i 
ry.  485  VA.  New . $49.5( 


2  K  2.5/65.  6.3V/4  ITEM 

Few  . 3.25  AT666  Input  6  ohont:  250K  ohms 

5VCT  10  amp  10000  VT  19.95  AT  SUB  Multlmatch  Bubouncer 


,  AT070  Input  to  Orld  250  otaroa:  60K 
ohms  HI  FI 

AT566  Input  to  Olid.  500/200  ohma 


2  X  230'.05  .  ... 
222VCT  300  MA 
4000V '  002  _ 


|'29IaT871 

2.95| 


500  ohma 

interatace.  lOK  ohma:  250K 

nhma  ISdb  Level 

Input  600  ohma  to  SOK  ohma 

Intentttfe  ounoer  lOK  ohma: 

135/12^  ohma 

Input  Pii:  15/16  ohm  Bee: 


nbme 

ATS83  Ohma:  19  ohma 

AT415  Output  18K  ohma  CT  to  Une 
125  ohma  175W 

MANY  OTHERS 


Write  for  Flyeri  af  Others  In  Steck 


Comb.  Tronsformers«‘115/50-60  cps  input 


There  Are  No  Shortages  of 
Equipment  at  C.E.C. 

Our  worehouses  ore  full  of  surplus 
ro4io«  rodor,  electronic  equipment# 
for  your  needs,  os  o  monufacturer, 
iobber,  omoteur,  experimenter,  enpi- 
neer,  everything  ot  surplus  prices. 
We  own  whot  we  sell,  phone  or  write 
us  your  needs  and  let  us  quote. 

Mr.  Chos.  Rosen 
Ofgby  9-4124 


CT-102  I080VCT  .055  25V/3A.  6.3V/I.8A. 

6.3V/I.2A  .  5.95 

CT.866  330V  .085  6.3V/I.2.  6.3V/600MA  1.75 

CT-319  330VCT  .085  5V/2.  6.3/7.5.  6.3/3..  3.2'^ 

CT-526  5I0VCT  .02$  12.5 '900  MA.  6.3/.SA  I.9S 

Filoment  Tronstormers — 11SV/50-60  cps  input 


riiamcnT  ironsrormers — i  i»v/50-oo  cps  input  Volts  Ampi 

- _  _ FE88  28  1  2i 

It.m  Riling  Euh  DM416  14  6.2 

FT.8S2  23V  . $1.79  DV-2  ARR-2  2»  M 


SURPLUS 

PRICES 

Imwt  Output  Radio 
Volta  Ampi.  Volta  Ampa  Sat 

28  1.25  250  .060  RC  36 


FT.367  5VCT.3A.  58VCT/40A  .  I.IO  S5551* 

FT.346  5VCT/I3'5.  5VCT/6.7$.  5VCT/6.75 .  5.95  OM42 

FT.78I  866  Tran..  2  a  2.5/5A .  2.25 

FT.5II  3.4V/300A.  7',H  a  10- x  5'  /2W . 14.95 

FTG.3I  2.5V/2.5.  7V/7A  (Taaa  «  2.5V/2.5A).  P£10C 

16  Ibl .  9.95 

FT.674  8.IV/I.5A  .  I  |0  „ 

FT.I57  4V/I6A.  2.5V/I.75A  . 2.95  IP  *•’ 

FT-391  6.4V-3A  .  I  10  23350 

FT.738  2  X  6.3VCT/3.2-I.2A  .  lias  35C04S8 

FT.46I  2  X  e.3VCT7IA  .  1.10  ZA.085 


FT.46I  2  X  6.3VCT7IA  .  1.10  ZajMs 

FT.889  2.5V '5.5A  29000  Rmi . 15.95  xa^ 

FT.4I8  S.3VCT/IA.  6.3VCT/7A  .  1.95  u  .ST  . 

FT.735  6.3VCT/5A.  6.3VCT/IA  .  1.79  B-19oack 

FT. 101  6V'.25A  .  79 

FT.739  S.3VCT/I.  2.5V/2 .  1.69  D-104 

FT. 774  6.3V'I.6A  . i..! 

Plate  Tronstormers — nSv/t'6-60  cps  input  DA.3A 

Item  Ratin,  Each 

PT.976  Auto:  I2UVCT/I0  MA .  $  69 

PT.3IA  2  X  300V, '5  MA . i.  79  PE73CM 

PT.46A  40MVCT  N.  L.  3%  to  I  S'  H  x  S'  W  x  DM21 

PT.n33  xrsnbPi’ni^.li  .i.V -  ”  CW21AAX 


28  1.2  260  .060 

12/24  4/2  500  .050 

12/24  8/4  12/276  3/110 

12  8.4  275  .110 


.1.0  RU  19  Prl:  liov  80  <7  Sw:  CHlIS 
.000  .4R&.6  4V/I(!A  2  .5V/t.7.5A  {;nr.S2 

.090  SC'R  509  Mcxl  for  2x2  A  820  CHai7 

.050  BC  367  Tulnx  . 51.95  CII754 

.070  BC  348  -  rHixA* 

.250  BC  456  HF.I8S-120  watt  cHPi^ 
.110  SCR  506  MiiOuIatlon  Trans-  CH366 
.050  former  — aa  uaed  In  CHI  16 

thp  Army  BC-191  and  c;H489 
tor  CT'P  *1  r  RC-375  Xmtn.  De-  CII189 
signed  for  claaa  B  C:H89A 
modulating  a  single  c:Ht4A 
.150  211  with  puah-pult  (:H913 

.075  APN4  2ir»— 9000  ohm  plate  CH383 
060  plate  load  imped  CHi4« 

/iiu\  ance  into  a  7000  ohm  CH141 

j'/mo  load.  With  this  trana  Cimi 

former  and  Jll'a  you  CH35I 
.110  Mark  II  ean  build  yourself  a  CH98.3 
.050  economical  mod-  cill.M 

EOO  ulator  for  an  804,  814  <:II007 

*4wvL  or  similar  final. 

SX  cro  coo 


28  1.4  250  .060  f\rn*i  ao  cy  7"  wr  BoRlnw* 

.79  PE73CM  28  19  1000  .350  BC  875  •  a'apa*  6:3V/1  8AP/OAP<i2 

DM21  14  3.3  235  .090  BC312  6.4V/2.5, 40OVCT/35.Ma.  9.4/.150m 

9.95  CW21AAX  13  12.6  400  .135  o.a  /  6  4V/7.A  e.4/3.S.  6  4  2  5a 

26  6  3  800  020  0.7  A.  oai  7gOV/.27V/4.7. 6.3/2  9,  1 .25/.2a 

9.95  “  V'fX  7T7^  •'9*'  6  4V/Ra.  6.4V/1A 

!  RirmcM  la  an  innn  lir.  loi  S3  05  «  3V.  9  lA.  6.3VCT'6.5».  2  X  2.5/3.5a 

2.95  BD  77KM  14  40  1000  .350  MC  191  ’"w .5V  2a,  8 . 3V /2a,  6 V/ 2a.  6 . 3/ . So 

2.29  .5V  15A,  SOnOV  In. 

4.95  PE94  28  10  300  .200  SCR  ,  3  -2.7.  6. 3'. 66,  6  8VCT '21 A 

3.29  ISO  .010  522  WIRE  'Tt  *«'’a 

9.95  *  A  r  r  WOUND  (>  4'7.5,6.4  3  8,6.4  2-5 

Draw  naa  34a  r>w  44  aor  2  nan  33A  P0T8  l2|^  692V  llHMa.  6  1 8  la.  5V/2  W  E. 

0.95  PE  88  DM  32A  DY  22  ARCS  DAG  33^  ruiu  6.3V  9. 1.  6.3VCT/ .65a,  2  x  2.5V/8.6A 

.98  -  20000Q  PradMon  4  6VCT  000U6  KVA 

.49  gag  Flla.l  HdVFBTFB^  watt....! . 98^  6-4V  8a,  6.4V/la 

7a  *^111:1  INViRTkKS  5000n  10708watt99e  1034VCT/.ina.  6.9V/10  2x6. 3V/ 

30000Q  PreeMlon  8  I  5V2  6  3'2, 63'1 

watt . 1.35  526VCT'  .50a.6.3VCT7'2a,  5VCT/29 

iOOOOOQ  PrecMIon  25  40(1VCT  35Ma.  6. 4/2:5.  6.4/15a 

watt . 1.49  2,3()OVCT  loarge  Qty 

nual50Q26waU.95^  60<)VCT  36Ma 
»ric«  Mauat.  ^  watt  2  5V/ 1.75.  5V/3A,  6.5V  6.5,  6  5/2a. 

.  -  inoon  50  watt  . .  64nv  50UMa.  3.5V/]  .75a  p^o  AP8/15B 

\ 200n  25  watt  .  49#  360VCT,  20Ma,  ISOOV/lMa.  ^6V.  6  3 '2  5. 

,mr  Vm-lTaS^i  15fi25watt . 49#  «  3V  6a.  P  o  729A 

1.25  Dynamo^  6Q  250  Watt . 3.95  2x2 . 5V '6a.  2 .5V  lOA.  P  O  .APT  4 

J9S  PE  218:  Input:  25-28  rdc.  92  _  2x2. 5V  2.6a.  6.3V/2.25a.  1200  V 

M  •rnp*'  Output:  11.5  T.  280-500  -  Tap  1000V-750V 

i  iftSo  llA^t  iv.  1.500  va.  aNew.  export  parked  v«it. era  Btahliiiar  P/OAN'AP8-15 

UO  50  ma  .  ^  AMtage  stablllwr  742.5V  60  MA.  709V,  47  MA. 

'in,-."..";,''. r^iVoi/mv  «ovf  , ,/. , ,  1 , , , 


76  11m  . .  49 «.  26  «.3  800  .020 

M-7S.2  3780 -3446/31 1 jvcT>77’  MA  . ; 'om  »  112 

PV-aSi' urs'so??;; . «  >“«>  -350  810  191 

pTifaS  «r46;;g^'5"5V'!r7A"’^^-  «  Z  -.r 

7*,x7'Wx6>4'H  .: . 10  ,5  PE  88  DM  32A  DY  22  ARC  3  DAG  33A 


PT.3IA  2  X  360V/5  MA;!!!!!!!:"'; . 7* 

PT.I2A  760VCT/I.2A  .  vS 

PT.997  78V/.00754  KVA . i:!l  ii^**w*TX 

SPECIAL  TYPES  Sa!;.  Asm 


•  SW..,  rri.  Ulllfar  p 

8TF-948  210/228/230  25V/4/  3‘i*  H  x  2'Vji 

8TF-438  230  5V^'9A  S",'  H  x  4'/i* 


8TF.05A  115/230 

8TF.802  226 
STF.968  230 
STF.405  230/115 


2  X  5V/7.57*  H  X  r  X  ! 

5*  D  . 4.25 

.10'25-20V'I  MA  . 69 

25V'6.5A  . 1.10 

5V  I2/9A  2.95 

3  X  2.5V/57.  2.5V/ISA. 

5' »  X  5  X  4'  1 .  5.25 

2.5V/500A.  7  X  5‘'4i  x  5  19.95 


•  f}5  2x2.fvOAnp 
a  1.49  gooo  V  Test 
SIza.  Apprax 
_  3  '/k  *  8  Q  . 

Prfa..  F  A  •  y  t  P 

P’^**  Mauat. 

X  ..  Pripa  .  .$2.06 
$1.29  ■■■ 

X  av  inp«it 


2.5V/500A.  7  X  O'i  X  5  19.95 
2  X  4OV/.05/2  X  5V/6A. 

12.6'IA  . ;  2.95 

2  X  5V/27A  2  x  5V/9A. 

103  4H  X  5  X  7  30  Ibt  24.95 

2.5V  6  5A  .  1.95 

24V  'fiOO.  5V/2A.  2  x 

6.3V/IA  .  2.25 

2  X  2.5/65.  6.3V/4 


AUDIO  TRANSFORMERS 


SPECIAL  PLATE  TRANSFORMERS 
Heat  Prl.  Output  P 

8TP-945  210/20/30  IIOOVCT'Sao  5',i  x  4  X 
8TP-444  230/460  230/*05/m’57  ifs'/  Vs*  Yh.* 


ohma  15K  ohma  C.  T.:  lOOK 

obina/20K  ohma 

Input  to  orld  250  ohma:  60K 


I AT237  output  to  line,  7500K  500  ohm 


I AT352  Output  PP  ( 


UNIV.  Output,  HI  Fl^^Prt  20K 


2  K  750V/I  MA . 98  AT654 

95  NL-50VFL  I  Amp..  .59 

COMB.  AT765 

1500/160.  II0V/.200.  AT707 

3.3V/.200,  SV/lOa  2.5- 

1.4/10 . 5.95  AT750 

200V /20O.  4  X  6.3V/.9..  2.95 


2i0V/.O3.  lOOV/l,  AT449  Driver  6k  ohm  jto  4K  ohm  Ileineman  Ckt  Bkrs  p .  .p- a 

6.3V/  4.2 . 2.95  PP6L6  to  PP8d5  Claai  B  _  3.89  for  AC  DC  opera-  -J 

780VCT/7S  MA.  40VCT/  AT21  Dual  XFRMR  300  ohms;  300  .  OOOVCT/ffMa 

.lOO.IS/IO/lSV/llM  Ohma  and  600  ohms:  250K  AM  1510M  7  Amp  «  «  9v/*%  a 


All  merch  guar.  Mall  orders  promptly  filled.  All  prices  F.O.B,  N.  T.  C.  SendMOorChk.  Only  ahippinf  chgp.  sent  C.O.D.  Rated  concerna  send  P.O. 

MIN  ORDER  63  06  1C ATIOXS  EQIJIPMEIVT  CO.  M.N  order  noo 

]:il  Libprt.v  Kl..  York.  N.  Y.  Dept.  K-2  I'haw.  Rowen  Phone:  Rigby  9-4124 
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P 

Kollsman  Type  776-01  400  cycle  2  ^ 
phase  drog-cup  type,  fix  phase  voltage  \ 
29,  variable  phose  35V.  maximum,  S 

D.C.  MOTORS 

A.C.  MOTORS 

5071 930,  Deko,  1)5  V.,  60  Cycle,  7000 
r.p.m.  Price  $4.50  eoch  act. 

34930-2,  Haydon  Tim¬ 
ing  Motor,  110  V.,  60 
cycle,  2.2  w.,  4/5 
r.p.m. 

Price  $3.00  eo.  aet. 

Telechron  Synchronous  Motor,  type  BC, 

1  )0V,  60  cycle,  60  RPM,  6  W. 

Price  $4.00  each  net. 

Type  1600  Haydon  Timing  Motor — 110 
V..  60  cycle,  2.2  w..  1/240  r.p.m. 

Price  $3.00  each  aet. 

Type  1600  Haydon  Timing  Motor  110 
V.,  60  cycle,  2.3  w.,  1  r.p.m. 

Price  $2.70  each  aet. 

Type  1600  Haydon  Timing  Motor  110 
V.,  60  cycle,  2.2  w.,  1  1/5  r.p.m. 

Price  $2.70  each  aet. 

Type  1600  Haydon  Timing  Motor  110 
V.,  60  ^cle,  3.5  w.,  1  r.p.m.  With 
shift  unit  for  outomatic  engaging  and 
disengaging  of  gears. 

Price  $3.30  each  net. 

Type  1600  Haydon  Timing  Motor,  110 
V.,  60  cycle,  2.2  w.,  1/60  r.p.m. 

Price  $3.00  each  aet. 

lestani  Air  Devices  Type  J33  Synchron¬ 
ous  Motor  115  V.,  400  cycle,  3  phase, 
8,000  r.p.m.  Price  $8.50  each  aet 

Telachrea  Syachioaous  Meter,  Type  83, 
115  V.,  60  cycle,  2  r.p.m.,  4  w. 

Price  $5.00  each  eat. 

■erber-Celmea  Control  Motor,  Type 
AYLC  5091,  reversible  24  volts  D.C. 
.7  amps  1  R.P.M.,  Torque  500  in.  lbs. 
Contains  2  adjustable  limit  switches 
with  contacts  for  position  indication. 
Ideal  for  use  as  a  remote  positioner  or 
0  beam  or  television  antenna  rotator, 
will  operate  on  A.C.  60  cycle. 

Price  $6.50  each  net 

SERVO  MOTORS 

CK  1,  Pienaar,  2  phase,  400  cycle 

Price  $10.00  each  net. 

CK  2  Pioneer,  2  phase,  400  cycle 

Price  $10.00  each  net 

10047-2-A  Pioneer  2  phase,  400  cycle, 
with  40:1  reduction  gear. 

Price  $10.00  eoch  net 

PPE-25-16  Diehl  Low-lnertio  20  V.,  60 
cycle,  2  phase,  1600  r.p.m.,  85  amps. 

Price  $10.00  each  net. 

CK2,  Pieneor,  2  phase,  400  cycle,  with 
40:1  reduction  gear. 

Mce  $11.50  each  net. 

MINNEAPOLIS-HONEYWEU  TYPE  B 
Port  Ne.  G303AY,  115  V.,  400  cycle, 

2  phose,  built-in  gear  reduction,  50 
lbs.  in  torque.  Price  $10.00  each  net. 


frequency  400  cycle. 

Price  $10.50  each  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  AN5730-2  Indicator  and 
AN5730-3  Transmitter  26  V.,  400 
cycle. 

Price  $40.00  per  set  new  seeled  boxes. 

9  * 

Kollsman  Remote  Indicating  Coaipou  Set 

Transmitter  part  No.  679-01,  indicotor 
part  No.  680k-03,  26  V.,  400  cycle. 
Price  $12.50  each  net. 


GYROS 


Schwein  Free  &  Rote 
Gyro  type  46800. 
Consists  of  two  28 
V.  D.C.  constant 
speed  gyros.  Size 
8"  X  4.25"  X  4.25". 

Price  $15.00  eo.  aet. 

Sperry  A5  Directional 
Gyro,  Part  No. 
656029,  115  volts, 
400  cycle,  3  phase. 

Price  $20.00  eoch  net. 


Sperry  AS  Vertical  Gyro,  Port  No. 

644841,  115  V.,  400  cycle,  3  phase 
Price  $20.00  each  net. 

Sperry  AS  Amplifier  Rack  Part  No. 

644890.  Contains  Weston  Frequency 

Meter.  350  to  450  cycle  and  400 
cycle,  0  to  130  voltmeter. 

Price  $15.00  each  aet. 

Sperry  AS  Control  Unit  Port  No 

644836.  Price  $7.50  each  net. 

Sperry  AS  Azinuith  Follow-Up  Amplifier 
Part  No.  656030.  With  tube. 

Price  $5.50  each  net. 

Sparry  AS  Autopilot  Indicator:  contains 
Pioneer  AY20  Autosyn  26  V.,  400 
cycle.  Price  $9.50  aa.  net. 

Pioneer  Type  12800-1-D  Gyro  Servo 
Unit  115  V.,  400  cycle,  3  phase. 

Price  $15.00  each  net. 

Norden  Type  M7  Vertical  Gyro.  26  V., 
D.C.  Price  $19.00  each  net. 

Allen  Calculator,  Type  Cl  Bank  and 
Turn  Indicator,  Port  No.  21500,  28 
V.  D.C.  Contains  28  V.  D.C.  con 
stont  speed  gyro. 

Price  $10.00  each  net. 

Type  Cl  auto-pilot  fornnation  stick,  part 
No.  G1080A3.  Price  $15.00  each  net. 

GOVERNMENT  op 
proved  instrument 
repair  station  No 
3564. 


5069625,  Delco  Constant  Speed,  27  V., 
120  r.p.m.  Built-in  reduction  gears 
and  governor.  Price  $7.50  each  net. 

C'28P-1A,  John  Oster  Series  Motor,  27 
V.,  0.7  amps.,  7000  r.p.m.,  1/100 
h.p.  Price  $4.50  each  net. 

Jaeger  Watch  Co.  Type  44-K-2  Con¬ 
tactor  Motor,  Operates  on  3  to  4.5 
volts  D.C.  Mokes  one  contact  per 
second.  Price  $2.00  each  net. 

General  Electric  Type  5BA10AJ52C,  27 
V.  D.C.,  0.65  amps.,  14  oz.  n. 
torque,  145  r.p.m.  Shunt  Wound,  4 
lead  reversible.  Price  $6.50  each  net. 

General  Electric  Type  5BA10AJ37C,  27 
V.D.C.,  0.5  amps.,  8  oz.,  in.  torque, 
250  r.p.m.  Shunt  Wound,  4  leads  re¬ 
versible.  Price  $6.50  each  net. 

General  Electric  Type  5BA10J18D,  27  V. 
0.7  amps.  1 10  R.P.M.  1  oz.  ft.  torque. 

Price  $6.50  ee.  net. 

D.C.  ALNICO  FIELD  MOTORS 

irsrF06-18,  Diehl,  27  V.,  10,000  r.p.m. 

Price  $6.50  each  net. 

5.  5.  FD6-21,  Diehl,  27  V.,  10,000  r.p.m. 

Price  $6.50  each  net. 

5069466  Delco  27.5  V.  10,000  R.P.M. 

Price  $10.00  an.  net 

706343  Delco  27.5  V.  10,000  R.P.M. 
Shaft  0.5  in.  long.  Price  $7.50  on.  net. 

5068571  Delco  27.5  V.  10,000  R.P.M. 
with  blower  ossembly. 

Price  $10.00  on.  net. 

5071895  Delco  27.5  V.  250  R.P.M. 

Price  $10.00  ea.  net. 

5072400  Delco  27.5  V.  10,000  R.P.M. 
Shaft  0.5  in.  long  with  worm  gear. 

Price  $6.75  ee.  net. 


99 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 


8TJ9>PAB  Tronsmit- 
ter,  24  V. 

Price  $3.75  each  net. 

8DJ11-PCY  Indicator,  24  V.  Dial 

marked  — 10*  to  -|-65*. 

Price  $4.58  each  net. 

8DJ11-PCY  Indicator,  24  V.  Dial 

Marked  0  to  360*. 

Price  $7.50  each  net. 

AMPLIFIER 

Pioneer  Gyro  Flux  Gate  Amplifiar,  Type 

12076-1 -A. 

Price  $25.00  ea.  net,  with  tubec. 
G.  E.  Servo  Amplifier  Type  2CV2A1,  115 
V.  400  cycle.  Price  $10.00  ee.  net. 
Minneapolis  Honeywell  Amplifiar  Type 
G403,  115  V.  400  cycle.  Price  $8.00 
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SUPPLIER  OF  FLECTRONIC  &  AIRCRAFT  EQUIPMENT 


INVERTERS 

vVinchorfar  Corp.  Inverter  PU/16  type 
MG  750,  Input  24  V.D.C.,  60  amps. 
Output  115  V,  400  cycle,  I  phase, 
6.5  amps.  Price  $60.00  cedi  m4. 
Leleed  type  10285,  Input  28  V.  D.C.  at 
60  amps.  Output  115  V.  3  phase  at 
750  V.A.,  26  V.,  400  cycle,  single 
phase  at  50  V.A. 

Price  $100.00  eocli  net 
I49H,  Heltzer  Cobet.  Input  28  V.  at  44 
amps.  Output  26  V.  at  250  V.A.,  400 
cycle  and  115  V.  at  500  V.A.,  400 
cycle.  Price  $50.00  each  net. 

I49F.  Holtzer  Cabot.  Input  28  V.  at  36 
amps.  Output  26  V.  at  250  V.A.,  400 
cycle  and  115  V.  at  500  V.A.,  400 
cycle  Price  $50.00  each  net. 

12117,  Pioneer.  Input  12  V.D.C.  Out¬ 
put  26  V.,  400  cycle,  6  V.A. 

Price  $22.50  each  net. 
12117-2  Pioneer.  Input  24  V.D.C. 
Output  26  V.  400  cycle,  6  V.A. 

Price  $20.00  each  net. 
121 16-2- A  Pioneer.  Input  24  volts  D.C., 

5  amps.  Output  115  volts  400  cycle 
sir>gle  phose  45  wotts. 

Price  $100.00  each  net. 
5D21NJ3A  General  Electric.  Input  24 
V.D.C.  Output  115  V.,  400  cycle  at 
485  V.A.  Price  $25.00  each  net. 
PE  218,  Bellentine.  Input  28  V.D.C.  at 
90  amps.  Output  115  V.,  400  cycle 
at  1.5  K.V.A.  Price  $50.00  each  net. 

ACTUATORS 

White  Rodgers  Electric  Co.  type  6905, 
number  3,  12  V.,  O.C.,  1.3  amps., 

1 V4  RPM,  torque  75"  in  lbs.,  con¬ 
tains  odfustable  limit  switches. 

Price  $10.50  each  net 

METERS 

Weston  Frequency  Meter,  Model  637, 
350  to  450  cycles,  1 1 5  volts. 

Price  $10.00  each  not. 
Weston  Voltmeter.  Model  833,  0  to  1 30 
volts,  400  cycle.  Price  $4.00  each  net. 
Weston  Voltmeter.  AAodel  606,  Type 
204  P,  0  to  30  volts  D.  C. 

Price  $4.25  each  net. 
Weston  Ammeter.  Model  506,  Type 

S-61209,  20-0  100  amps.  D.  C. 

Price  $7.50  each  net  with  ext.  shunt. 
Weston  Ammeter.  Type  FI,  Dwg.  No. 
1 16465,  0  to  150  omps.  D.  C. 

Price  $6.00  each  not. 
With  ext.  shunt  $9.00  each  net. 
Westinghouse  Ammeter.  Type  1090- 
D-120,  120-0-120  omp  D.  C. 

Price  $4.50  each  net. 
Westinghouse  Ammeter,  type  El,  port 
No.  1 162965,  range  0-300  amps.  D.C 
Price  $7.50  each  net. 
Weston  Voltommeter,  type  201 -P,  Mod 
606,  range  0-30  volts  D.C.  and  0-30 
amps,  with  shunt. 

Price  $12.50  each  net. 


CARBON  PILE  VOLTAGE 
REGULATOR 


Leland  Electric  Ce.,  type  B.  Philco  Spec. 
451-1288,  input  21  to  30  Volts  D.C., 
regulated  voltage  18.25  at  5  amps. 

Price  $6.50  each  net. 

RECTIFIER  POWER  SUPPLY 

General  Electric,  Input  230  V.  60  cycle 
3  phase.  Output  1 30  amps,  at  28  V. 
D.C.  Continuous  duty,  fan  cooled,  has 
adjustable  input  taps.  6.E.  nrtodel  No. 
6RC146F.  Size:  Height  46",  width 
28",  depth  1 7 Vi".  Price  $225.00 

each  nut.  New 

PIONEER  AUTOSYNS 

AVI.  26  V.,  400  cycle. 

Price  $7.50  each  net. 
AY14D,  26  V.,  400  cycle,  new  with 
calibration  curve. 

Price  $15.00  each  net. 
AY20,  26  V.,  400  cycle. 

Price  $7.50  eoch  net. 


AY5,  26V.,  400  cycle.  Has 
hollow  shaft. 

Price  $7.50  00.  not. 


AY54D,  26  V.,  400  cycle,  with  pointer 
for  I  81  &  I  82  Indicator. 

Price  $10.50  eoch  not 

PRECISION  AUTOSYNS 

AY131D,  new  with  calibration  curve. 

Price  $35.00  each  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Dial  graduated  0  to  360*, 
26  V.,  400  cycle. 

Price  $20.00  each  net. 
Type  6007-39,  Dual,  Dial  graduated  0 
to  360*,  26  V.,  400  cycle. 

Price  $30.00  each  net. 

PIONEER  TORQUE  UNIT 

Type  12606-1 -A.  Price  $40.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 

Saturable  Reactor  type  output  trons- 
former.  Designed  to  supply  one  phase 
of  400  cycle  servo  motor. 

Price  $12.50  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1 -A,  5  tube  omplifier,  Mog- 
nesyn  input,  1 1 5  V.,  400  cycle. 

Price  $17.50  each  net  xrith  tubes. 


BLOWER  ASSEMBLY 
MX-215/APG 

John  Oster,  28  V.D.C.,  7000  r  p.m 
1/100  h.p.  Price  $5.00  each  net. 

Westinghouse  Type  FL  Blower,  115  V., 
400  cycle,  6700  r.p.m.,  Ajrflov>  17 
C.F.M.  Price  $5.00  each  net. 

RATE  GENERATORS 


F16,  Electric  Indicator  Ce.,  two-priose, 
22  V.  per  phase  at  1800  r.p.m. 

Price  $12.00  each  net. 
J36A,  Eastern  Air  Devices,  .02  V.  pel 
r.p.m.  Price  $9.00  each  eel. 

8-68,  Electric  Indicator  Ce.,  Rotatioii 
Indicator,  110  V.,  60  cycle,  1  phose’ 
Price  $14.00  ee^  eel 
PM-1-M  Electric  Indicator  Ce.  Same  01 
type  B35.  2  V.  per  100  R.P.M.  Max. 
sp^  5,000  R.P.M.  Con  be  used  at 
D  C.  motor,  1/77  H.P.  115  V.  D.C  1 
Price  $14.00  ee.  net. 

SINE-COSINE  generators! 

(Resolvers)  B 

FPE  43-1,  Diehl,  115  V.,  400  cycle.  I 
Price  $20.00  each  net. 

SYNCHROS 

1 F  Specie!  Repeater, 

115  V.,  400  cycle. 

Will  operate  on  60 
cycle  at  reduced 
voltage. 

Price  $15.00  each  noA 
2J1F3  Selsyn  (senereter  115  valts,  400 
cycle.  Price  $5.50  each  ncA 

2J1G1  Control  Transformer,  57.5/57J 
V.,  400  cycle.  Price  $1.90  each  nel 
2J1H1  Sel^n  Differential  Generator, 
57.5/57.5  V.,  400  cycle. 

Price  $3.25  each  net. 
W.  E.  ICS-5950-L2,  Size  5  Generator. 
115  V.,  400  cycle. 

Price  $10.00  each  net. 
1G  Generator  115  V.,  60  cycle. 

Price  $40.00  each  net 
SG  (seneretor  115  volts,  60  cycle. 

Price  $50.00  each  nei 
2J1F1  Selsyn  Generator,  115  V.,  400 
cycle.  Price  $3.50  each  net. 

SSD43  Differential  Generator  90/90  V., 
400  cycle.  Price  $15.00  each  net. 
1CT  Centrel  Transformer,  90/55  volts, 
60  cycle.  Price  $4i0.00  each  net. 

POSITION  TRANSMITTER 

Type  4550-2-A  Position  Trorts- 
mltter,  26  volts  400  cycle,  gear  ratic 
2:1.  Price  $15.00  each  net 
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1021 -A  CALLOWHILL  ST 


MARKET  7-6590  and  6591 
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WESTINGHOUSC 

HYPERSIL 

TRANSFORMER 


COAXIAL  CONNECTORS 


RCA  HI-VOLTAGE 
TRANSFORMER 


Pr^ll»/230V.  mC9 


lAC  .A2  UG-U/U  .43  UG-S4/U  1.22 

lAP  .34UG-2t/U  .47UG-87/U..  .74 

IP  1.34UG02/U  .84UG-171/U  1.33 

IH  .14  UG-33/U  .85  UG>17S  'V  .15 

U  .88  UG-34/U  .47  UG*174/U  .15 

IR  .48  I;G-27/U  .48  UG-181A/U  7.85 

ISP  .45  VG*38/U  .83  UG-I81/AP  .43 

ISPN  .48UG>38/U  l.«8MX>m/U  .41 

IT  1  12  UG-34/U  13.88  UG-187/U  1.33 
:i«1^G-34/1;  13.88  UG-384/U  .43 

*  ‘:UG-37/U  13.88  UC»385/U  1.33 
23R  .48  UG-58  U  .43  UG-344/U  1.74 

•33SP  .SSUG-SS/U  .88UG-388/U  1.48 

FULL  LINE  OF  JAN  APPROVED  COAXIAL 
CONNECTORS  IN  STOCK 


IntulaM  for 
Voltago  Doublor  Uto 


EACH 


KOLLSMAN  INSTRUMENT 

LOW  INERTIA  SERVO  MOTORS 
Typo  937.0240— SS/SS  VolH— 100  Cycles 
2  PiMse— S  Warn— 2650  RPM 
Will  Op«.fot8  Sottefoctorily  ot  60  Cycles 
OHsinol  Price  $34.50— 

*12’*  EACH— Our  Price 


GENERATORS 

•  EellrM-PlonMrt«M7l(-3A  (Many  M.4U  NEA-SA) 
Olltrat— AC  1 15V  I0.4A  500  t.  1400  •>.  I  OC  M 
Volt.  00  Au5>.  Brand  Nw  —  Orfflnnl 

•  EclIOM-PlMMr  typ.  1235-IA.  Odtrot— M 

DC  IS  Ann.  Brand  Nnr— Orillnil  Pnekinf.... 50.50 


BRAND  NEW 
FIRST  QUALITY 


STANDARD 
BRANDS  ONLY 


COMPLETE  STOCK  OF  RECEIVING,  TRANSMITTING,  CATHODE  RAY,  THYRATRON, 
IGNITRON,  MAGNETRON,  KLYSTRON,  PHOTOCELL,  T-R  &  ATR  TUBES. 
QUOTATIONS  UPON  REQUEST 


CONSTANT  VOLT.  TRANSFORMERS 

Fsdsral  CoAstant  VottMt  Transfonesr  Input  84«I35V 

60ey  Outpirt  IISV  2I0W . $34.88 

SNA  Constant  Veltaf*  Tranifonnsr  Infift  t8.l2SV 

SOcy-Output  15.8V  285VA . $24.78 

Sola  Constant  Voitapo  Transformor  Input  l85*i25V 
SOey-Oetpiit  IISV  eOVA . $H.t5 


PULSE  TRANSFORMERS 

UTAH  8282  and  $340  (XI24T.2) . $3.75 

UTAH  8278  .  2.75 

G.  E.  68G-627  .  8.85 

AN/APN.9  (801756.501)  .  1.88 

AN/APN.f  (801756*502)  .  1.50 

AN/APN.4  Bloclu  Ok .  1.25 

Phileo  352.7l49-~Modutator  to  50  o8a  lino.  115  KW 

pook  powor  . 17.85 

Phileo  352*7150—50  ohm  lino  to  mamotroe.  IIS  K W 
peak  powor  . 17.85 


MAGNETRONS 

$8.85  3J38  34.58  788C  14.88 

8.85  3J48  34.58  788D  14.88 

7.88  3J41  133.58  784AY  45.88 

13.78  3J48  14.85  784BY  45.88 

8.48  2J48  38.58  784CY  17.85 

14.45  3341  34.38  784PY  45.88 

18.88  4358  187.88  784GY  45.88 

18.88  4353  187  88  714AY  4.85 

JsiddSn  liiiJ 

IJ.7d  5J2d  14.M  7I5A  SIm 

12. 7t  7MB  Id.M  7MA  ld.45 


SELENIUM  RECTIFIER  STACKS 

FULL  WAVE  BRIDGE 
MAXIMUM  RATINGS  ;  MAXIMUM  RATIN 
AC  VOLTS  INPUT  •  IS  AC  VOLTS  INPUT  • 
DC  VOLTS  OUT  -  14.5  ,  DC  VOLTS  OUT  -  . 

1.3  Ampo .  $3,881  8.4  .Kinpo .  $< 

3.4  .  3.38  1.3 . 

4.4  .  4.58  3.3 . 

13.8 .  8.44  4.8. .  I' 

17.5 .  8.54  i  8.8 .  I 

34 .  14.84  13  .  3 

38 .  35.38  18 .  3 

53  .  33.74  34  .  8 

45  .  43.34  I  34 .  4 


SPRAGUE  PULSE  NETWORKS 

7.5  E3-I-200.67P.  7.5  KV.  **E”  CIreelt  I  aleroMe. 

200  PPS.  67  ohms  imped.  3  sections . 54.30 

7.5  E3*3-200-67P.  7.5  KV.  “£'*  Circuit  3  mierom. 

200  PPS.  67  ohms  imped.  3  SKtions . $6.75 

7.5  E4-I6*60-67P  7.5  KV.  “E”  Circuit  4  sections. 

15  microsec.  60  PPS.  67  ohms  imped  . $8.25 

15— E4-I.S-600.50P.  IS  KV  “E"  Cu-eult  I.S  micro- 
SM.  600  PPS.  50  ohms  Impod.  4  sKtlons.  .$12.00 


KLYSTRONS 

$33.85  3K33  385.88  !787B 

33.58  3K54  135.88  733A 

75.88  3K55  135.88 

37.58  417A  18.45  ly^B 

38.85  787A  4.85|5411 


3K33 

3K35 

31C34 

3K38 

3K38 


TYPE  "J"  POTENTIOMETERS 
$1.00  each 

RoeU.  Shaft  Reole.  Shaft  Reola. 

184  SS*  18K  SS  58K 

388  SS*  15K  V  I88K 

588  4*  t5K  SS  188K 

450  U*  itK  SS  188K 

4588  SS*  35K  lU*  188K 

18K  H*  35K  SS  158K 

18K  H*  38K  lK*tl  MEG 

Dual  “JJ”  Poteniiomoters . $1. 

50*50  0  88  100*100  0  8$  250-250 

Tripio  lOOK  “JJJ"  Potentiometers  shaft 

All  shaft  lenpths  keyond  hushinp— 88  (Kro 

TEST  EQUIPMENT 

•  A.W.  Barhor  Labs.  VM.2S  VTVM . < 

•  T8*I0A/APN  Delay  Lina  Test  Sot . 

•  TS*i9/APQ.5  CaliWator  . 

o  AT.48  UP  “X”  Band  Horn . 

e  REL  W.i  156  Frouuefiey  Meter  160*220  HC.  _ _ 

e  CWl-iOAAG  Ranpo  Calibrator  for  A8B.  ASE.  A8V 

and  A8VC  Radars . ^9.95 

e  CRV*I4AA$  Phantom  Antenna  for  Tranamlttors 

up  to  400  MC . .$11.75 

a  T$.I46/AP  X*8and  Tost  Sot . 1595.00 

a  TS-I84/AP  . $40.00 

a  CPR-60AAJ  and  CPR-60AAK— IFF  Teat  Sots. 

(pair)  $16.95 

e  AN/APA-23  Recorder  . $147.50 

a  TN-IB/APR-I  Tuninf  Unit . $65.60 

•  C*D  Quietoflo  Filter  Typo  lF*i6  110/220  V  AC/DC 

20  Amps  . •  $9.00 

o  T8*I27/U  FrM.  Meter  w/sparee . $69.50 


W.  E.  MERCURY  CONTACT  RELAYS 

Glau  sealed  mercury  wotted  SPOT  oontaet  asaombllm. 
Mapnotically  operated.  Used  in  Western  Electric 
D- 166479  hifh  speed  plui  In  relays.  Supply  your 
own  coll  . fe.06  each 


MISCELLANEOUS  EQUIPMENT 

IO-6/APN.4  Indicator  . $29.5h 

R-7/APS-2  Receiver  . 49.50 

R*78/APS*i5  Receiver  .  4150 

SCR-522  Tranueiver  . 36.95 

RT*7/APN-l  Transceiver— leM  tubes .  6.95 

FL-6  1020  cycle  filter .  1.37 

RM.29  remote  control  unit .  8.99 

RM-14  remote  control  unit .  8.99 

RTA-IB  12/24  V  dynamotor .  40.00 

BC-I206.CM2  RMciver  .  7.95 

CY-230/MP6-I  Radar  (Console . 575.00 

G.E.  Type  JP-I  portable  *urrent  transformer..  32.90 

ASB-4  Radar  equip.  Complete .  69.75 

AN/APS*I3  less  tubes .  12.95 

T*9/APQ-2  less  tubes .  16.50 

BC-645A  complete  .  18.95 

RCA  AVR-t5  Beacon  Reevr .  15.50 

TBY  Trans*RKvr  . -r _ .>•.  29.95 

T-47/ART-!3  Transmitter  . 165.00 

T*47A/ART.I3  Transmitter  . 165.80 

G.E.  2CV2AI  Servo  Amplifier .  6.65 

Sperry  A*3  Hydraulic  Servos .  186 

EIMAC  35  TG  Ionization  Gaupo .  5.85 

CP-ll/APS-15  Ranae  Unit  leu  tubes .  32.50 

ATR  Invertors  6VOC  to  110  VAC  60  cy  75W— Orff. 

(Ortons  .  18.95 

Pioneer  Type  600*16  Inverters — 28VOC  to  120V  000 

cy  7  am«  AC  (used) .  22.65 

G.E.  Inverter— 26V OC  to  I20VAC  600  cy  750VA 

I  <5  (new)  .  38.50 


Shaft 

SS 

5/ 14' 


PIONEER  SERVO  SYSTEM  UNITS 

•  Type  I2073*IA  Torque  Amplifler.  Input  119  V 

400  cy.  Complete  with  Tubes . $16.85 

a  Mainetio  Amplifler  Assy.  SaturaWo  Reactor  Tyoo 
to  supply  one  phase  of  400  cycle  Servo  Motor  $7.96 


OIL  FILLED  CONDENSERS 

VDC  Price  ,  MFB  VDC 

488  $  .45  '  3  3888 

488  .85  I  4  3888 

488  R*d)  1.85,. I  3588 

488  (R’d)  1.38  1*1  3588 

488  1.85  33  3588 

488  (R*d)  1.53  I  5888 

488  1.48  .81-.83  4888 


Price 

$3.78 

3.85 
.48 

3.65 
15.88 

4.66 
1.45 

1.78 
36.85 

4.78 

4.85 

8.85 

3.85 
5.75 
3.35 


7888 

13588 
I4K 
I4K 
14K 
338V  AC 
338V  AC 
448VAC 


ANTENNAS 

AT.36A/APT  (70  to  400MC) . 

AT*48/APR*4  (300  tO  3300MC) . 

AT-48/UP  3  cm  horn  antenna . 

DZ*2  Loop  antenna  with  pedestal . 

AN-74B  (125  to  I50MC) . 

AN.85A  (P/O  8CR.52I) . . 

AN-86A  (P/O  8CR-52I)  . 

AIA — 3CM  conical  Man . 

ASB  Yapl— 5  element  450  to  S60MC . 

ASB  Yaei— Double  stacked  8  element 
ASA  Yati— Double  stacked  370  to  430MC 


«  .w*l27/U  FrM.  Meter  w/s88res . 

o  TS-I43/CPN  OMillOMOpo  . 

o  Oumont  i75A  OMilloMopo . 

o  Tolrad  18  A  Frequency  Std . 

o  LM-20  FrMuency  Meter  . 

o  Gen.  Radio  757-PI  Powor  Supply... 

o  Gen.  Radio  670-F  Oocado . 

o  1-130  A  Sitnal  Generator . 

•  TS-6/AP  FrMUoncy  Meter . 

•  LAN  KS-9470  Null  Volt  Tost  Sot.. 

•  Measurements  798  Pulse  Generator. . 
a  MIT  TTX-IORH  3  cm  FM  Tost  Sot. 
All  Items  New  Except  Whore  Noted  * 


SOUND  POWERED  TELEPHONES 

•  U.  8.  INSTRUMENT  Typo  A.260 

•  WESTERN  ELECTRIC  Typo  0-173015 

•  AUTOMATIC  ELECTRIC  Typo  GL-632BAO 

U.  S.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
Thoeo  are  high  quality  hMvy*difty  unita  net  to  bo 
eonfusod  witb  cheaper  units  now  available.  Doolpnod 
to  withstand  exactlni  shock,  vibration,  salt  water 
coiToslon.  temperature  and  proMuro  testa.  ANY 

TYPE  . $14.86  oa..  $2100  per  pair. 

TS-IO  HANDSETS  . $6.02  oacb 


COMPONENT  SPECIALS 

PUSES  4AG  10  Amp.  $3.00  c 

4AG  38  Amp.  $3.88/C 

MOLDED  PAPER  CONDENSERS— 

.83  MFD  388  VDC  $4.58  per  188 

.85  388  4.58 

.1  388  5.88 

.1  488  9.88 

.885  488  4.58 

.81  488  6.88 

.85  488  9.88 

CRYSTAL  DIODES— 

1N31  1.19|IN33  1.49, IN45  .94 

1N31A  1.49I1N33A  3.55llN53  1.85 

]N3tB  3.35  IN37  1.79  1N43  1.39 

1N33  1.89  1N34  .79 

PHASE  SHIFT  CAPACITOR— Typa  D— 158734— 
4  ptator  aloEla  rotor .  $3.38 

Att  ffltfftrifri  brand  nm  and  fuffy  gaarantaad. 
farms  20%  cosh  with  ardor,  balonea  C.  O.  D. 
unlots  raiod.  Att  pricos  F.O.S.  our  warohouso, 
Phita.,  Ponna.,  subjoct  to  chartgo  wrfhotff  notico. 


METERS 

500  Microamps.  DC— 2*4*  round — Sun . $4.30 

I  ma.  OC— 3't*  R.  (4  KV  scale)- Roller  Smith  4.17 

1  ma.  OC  Fan  typo— 4*  soalo  (rom.  from  MulOt)  106 

500  ma.  DC  2'4*  R.— Goaoral  Electrle . 2.06 

3  amp.  RF  3*1*  R.— Weston . 4.68 

2  amp.  RF  2*4*  Sq.— SImpMn . IIS 

5  pmp.  AC  4'  .'  R.— JBT . 4.11 

I  ma.  DC  4*,*  Sa  — Marion . 185 

50  VAC  3' R.— General  Electric . 2.85 

56-82  Cyclos  (liS  V.)  3*/r'  R.— JBT .  8.49 

10  amp,  RF  3«4*  R.^mpsea . 4.06 

M  amp  AC  3Vt*  R.— General  Elo^e . 4.11 


General  Electrle  2ilGI . oa.  I 

Caps  fpr  connectinp  to  above . M. 

G.  E.  2JIFI  Generators . oa. 

C-78246  Transmitters— I  lOV  60  ey . ea. 

C-784II  Transmitters— 50V  50  ey . ea. 

C-78249  Differentials— MOV  60  ey . ea. 

C.764I0  Repoators— IIOV  60  cy . oa. 

C-704IS  Repoators— I iOV  60  cy . M. 

C*08406*l  RopMters— IIOV  M  ey . ta. 

Many  additional  typoa  In  stock  Ineludinf: 

Typos  B.  M.  N.  X.  FJE  43*1 

Sizes  5CT.  50.  506.  9F,  9G.  58F.  16.  706 


February,  195/ —  ELECTRONICS 


SEARCHLIGHT  SECTION 


TRANSMITTING 


RECEIVING 


INDUSTRIAL 


SPECIAL  PURPOSE 


Mony  Types  Are  Now  Scorce  At  These  Low  Prices.  Check  your 
requirements  ot  once  for  your  own  protection.  All  tubes  ore  Stamford  brand,  new  in 
oriqinol  cartons,  and  guaranteed  by  Wells.  Order  direc  tly  from  this  od  or  through  your  locol  Ports  Jobber. 


Wide  Selection  of  Electronic  Components  at  WELLS— Tubes  •  Resistors 
Condensers  •  Wire  and  Cable  Volume  Controls  *  Co-ax  Connectors  * 
Relays  •  Rectifiers  *  Transformers  •  Chokes  •  Micro  Switches  •  Toggles 
•  Antennas  •  Accessories  *  Electronic  Assemblies  •  Dial  Light  Assemblies 


PRICE 

TYPE  EACH 

4B27/CE20IA . 2.40 

4B2t/CE22S  . 

4B35/CE2l2a . JM 

5API  . In 

EL-CSB  . 4.M 

5BPI . MO 

5BP4 . MO 

5021  . IMJ 

5GPI  . 2.0} 

5H.4  Blllut  .  .M 

B.5H  Ballut .  .4} 

5HP4 . ,j.n 

5NPI  . An 

S.4  Ballul  .  M 

0.7  Bollut .  ..5 

0A3  .  j-OO 

OAO  .  1.21 

SAFSB  . 

0B7  .  ».*• 

OBO  .  I.JO 

OCOG .  1.2} 

0GI2  Bollott .  M 

OHIOBoUut .  .4} 

SJS  .  I.3R 

6IC7  .  j.JJ 

6K7G  . 

6R7G  .  I.lf 

6R7GT  .  loS* 

•U76 . 

7-7-M  BAliMt .  M 

. . g 

7B8  .  ofi 

7C4/I203A .  M 

7E6  . 7$ 

7F7  .  j.lO 

7M7 .  I.«) 

7L7  .  1.33 

7N7  .  I.W 

7Y4  . 80 

9-3  Bftllast . 35 

10  Acorn . 55 

10  8»w.  VT.28*A . 53 

REL-IO  .  _ 

lOTI  BnllAft  . 50 

lOV  (VT.28>  . 45 

I2AN7GT  .  1.25 

I2C8  .  1.25 

I2F5GT  . n 

I2J7GT . 02 

I2K8 . 00 

I2K8Y  . 05 

I2BF7 . 70 

18X825  (2  Amp  T«P8Pr)  1.45 

13-4  Bftllast . 35 

R.I5-A/CC235  (15  Aap 

Argnn  ReetHlar  . 0.00 

i5R  . 55 

FG.|7/CC-30f . 3.80 

18 .  1.20 

20-4  Bnllatt . 45 

CE-200/827  .  1.25 

CE-2I-D/020  .  2.40 


PRICE 

EACH 


TYPE 

lASGT  . 

IBI  . 

IB4P  . 

IB22 . 

IB27  . 

IB32/532A  . 

IB42  . 

IB40  . 

EL-CIA/  . 

CE-IC/OlO . 

EL.IC  . 

CEw|.0/tl0  . 

IDO . 

IE7GT  . . 

IG6  . . 

IG8GT  . 

IH4G  . . 

I  JOG  . 

ILH4 . 

IN2I  (Xtal  DInOp) 

IN21A  “ 

IN22  ••  •* 

IN23  ••  *• 

IN23A  '*  *« 

IH27  *•  •* 

IN2f  *• 

IQSGT  . 

IM/I2M . 

IT4  . 


TYPE 

020_... 


1.9  im . 

17.50  i20BA _ 

.18.90  iHl. . 

12.95  1208  . 

.14.45  1200  . 

.  3.45  I200A  .... 

.  3.85  1810 . 

.  .00  1810 . 

.  .75  1824  . 

.  3.25  1825  . 

.  6.25  1628  . 

.  8.55  1629  . 

.20.5''  1630  . 

.  .80  1630  . 

.  2.20  1841  . 

.  8.10  1842 . 

.  3.85  1880  . 

.  2.50  2051 . 

;iS  . 

■••JS  SIJ 

.  .85  0013  . 

.  3.00  8020  . 

.  8.40  8025  . 

.  S.75  8003 . 

.  1.85  9004  . 

.  2.20  8008  . 

.  2.28  30HA/035 


lOOTH  . 

181/037  . 

FG-188 . 

FG*I08 . 

VU-tItS  . 

II4B  . 

VT.I27  British 

VT-I27A  . 

VR-150  . 

V.T.-I50  . 

FG-172  . 

CE.28IA/4B27 

205B  . 

211 . 

2I9A  . 

CE.22I  . 

22IA  . 

CE-224  . 

CC.225  . 

CC-228  . 

227A  . 

231 D  . 

RX-233A  . 

CE-235  . 

288A  . 

274A  . 


3FW  . 

3FP7A  . . 

36PI  . 

3H.i.7  BallMt 
3MP7  . 


Many  Other  Types  in  Stock.  Send  Us  Your  Requirements. 
Order  From  Your  Parts  Jobber  or  Directly  From  Welts. 


World’s  Lorgest  Disploy  of  Rodio  ond  Electronic  Com¬ 
ponents.  9000  Square  Feet  of  Disploy  All  on  One  Floor. 


ELECTRONICS  — februory,  7951 


204A  .  . 

211 . *9 

2I2E  .  .  .  49.90 
2I.1A  ...  .19 

2170  ...  0.99 

227A/SC27  9.99 
24»C  .  .  .  9.M 

250R  .  .  .  19.09 
2.%iiTH  .  .  91.90 
2.'>OTL  .  .  91.90 
274A  .  .  .  9.90 


OAD/VRTS  91.29  SC23  . 
OH:l/VKi»U  1.29  3124/2 

(M.t/VRto5  1.49  3<aO 
<>1>:1/VR1SU  1.29  3031/0 

1H22  ...  3.49  304% 

1B23  .  12.90  3<P1 

11)24  .  .  .  9.99  .')OP)-S 

1H2A  .  .  3.99  rinPl 

1H27  .  .  24.90  3I>PIA 

lli2U  .  .  .  2.79  ;U)P|.S 

I U32  .  .  .  9.99  3D21A 


12SJ7 

13SK7 

12.SI.7 

12SN7 

I2sg7 

13SR7 

1223 


0SN7OT 

«sg7 

ASR7GT 

•SS7 

«ST7 

ASI-70TY 


AT70 

«T8 

«U.%G 

«C6GT 

0070 


lA7r,T 

1AB% 


9010 


27AA 


rtVftOT 

0W4 

«W70 

6X4 

«X%OT 

AYOO 

6Y7G 

6Z7G 

OZY30 


06J  .  .  . 

CIOOD  . 
OK.%(>2AX 
0KSU3AX 
OK.'VU.'IAX 
OK.IOHAX 
0K.%O7AX 
<  K.%12AX 
rK517AX 


2U4A  .  .  .  9.79 

luoB  .  .  9.99 

I04TH  .  .  27.90 
104TL  .  .  29.99 
iti.lA  .  .  34.99 
)<I7A/RK75  9.99 


ICO 

1C7G 

1D5GP 

1D7G 


4AP1U  . . 
41122  /Kl.5i 
4B24  /KI.3C 
4B2.'V/6C'P 


IF.%GT 


1/2000  9.99 
I  ...  4.99 


7A5 

7A0 

7A7 

7A9 

7AG7 

7B4 

7BS 


!79  I  4B2H 

•5 


AB4G 

OBOG 

«B7 

ABHG 

ABAO 


ICP.%p 


I  r.ACT 
IH4G 
lll.’.GT 
IHOGT 


<2 

)2L7GT 


3AHAS 
371  A 
37  IB 
3HHA 


402*2 


)32  . 
:27  / 
2S7B. 


ABF6 
ABC  AG 
OBHO 
ABJO 


2C2AA 


HAA2R 
HAUB 
H72A 
874  . 


m;  1  7  , 

F027A 
Fr,32  . 
FG.%7  . 
FGH1A 


I/Rk34 


2C44 

2040 

2C51 

2021 

21122 

2F24 


.ICPl 

%CP7 

5022 

5021 

5FP7 

.5CPI 

.5JPI 

5JP4 

5223 

■5J29 

5230 

.5232 


11.05 

1 1.F.3 

lt.r.5 

11214 

II.N.5 

lN.5r.T 

iP5r.T 

I0.5GT 

1R4 


If ;  1 7  2  . 

FG146 

FG434A. 

Fr,4.5I 

PG502A 

<;i-.5A2 

Gl,592 

HFI25 

MF300  . 


450TH 
450TL 
527  . 


A<  80 
AI>A 
A090 


AFAGT 

077 


702A 

7«>3A 


2222 
2220 
22  27 
2230 


OGOG 

AHA 

AHAGT 


1T.5GT 

ll.’4 

IV 

2A3 

2A4G 


5NP1 

6A.SO 

Ai-21 


AJ50T 

020 

A27 

AJ7GT 

AK5GT 

AKAGT 

AK7 

AK8 

AI.50 


.49  RF.1.21  .  . 

.49  RK20  .  .  . 
.99  RK2.5  .  .  . 

.39  RK33 

3.99  RK34  .  .  . 
1.29  RK4HA  .  . 

1.99  HK5U  .  .  . 

.99  RKAO/1041 

.29  RKA5  .  .  .  : 

1.99  KK72  .  .  . 
1.99  KK73  .  .  . 
.49  R.\2IA 
.39  RX I  20 
.29  V7on 
.99  VR78  .  . 

1.29  VRm  . 

.79  VRU2 
.79  VT127A 
.79  VT1.58  1 

3.29  VtJ29 
.99  vein. 

.99  W1.4AH 

2.39  w] 

1.49  w  'iV 
*:?;  wi.r,32  .. 


708A 


1 2  AT 

12A8GT 

12AH7QT 

12AL5 

12AT0 

12AT7 


2238 

223B 


»<;P7 

02Pi 


2AA 

2A7 

2B7 

2V3G 

2X2 

2X2A 

3A4 

3AS 

MAS 

.3R7  1201 
.300/1200 


2240 

224H 

224» 


ItiHPO 

70P4 


24.90  14)22 

1.90  1A24 

2.90  1025 

2.09  1026 


•20^ 


12AU7 
12AV0 
12BA6 
1  2870 


A1.70 

OS7 

OQT 

ORT 

0S7G 

OSSGT 

0SA7 

ASC7 

AS07GT 

0SP5 

ASFMGT 

6sr7 

ASG7 

OSH7 

0S27 

6SK7 

OSL7GT 


.'»E  . 
5R  . 
AAP4 
At  F4 
UT8 
2.304 


I2r."»GT 
12110 
122.5GT 
ia27CT 
12K7GT 
laKS 
12Q7 
12SA7GT 
12Sr7 
12SK5 
12Sr7 
1 2.SG7 
12.SH7 


3Q4 

3G5CT 


750TI. 


5R4GY 

5T4 

SU40 

.5V4G 

r.W4 

5X4G 

5Y3GT 

.5Y4G 

5Z3 


5  Speeij 


KK22 


IR24W 
iHa.i  . 
)R20  . 


1<H>R  ! 
KMlTH 


ZiSo  3050 
29.9S  2051 

1.99  8005 

4.49  8011 


•4i90  I  203A 


BC433  Receiver . 

B('4  50  Modulator  . 

BC434A  Control  Box/BC433 . 

B('459  TransmiUer  . 

B('7T8  Glbaon  Girl . 

B('950A>iai  XmtUer  100>150  MC.  .  . 

RCI01A  Tape  Recorder . 

BC1206B  Beacon  Rerctver,  Lcaa  Tube* 
CFt  Navy  Unit  w/2<kiKC  Cnatal 
OM  19  Dynamotor  13v  OC  In  500v  S 

Cont.  Output . 

MN20C  Compaaa  Receiver . 

MtlO  Dynamic  Cheat  Mike . 

PFB4  Dynamotor/8<'R52a  . 

PF97A  Vibrator  Power  Supply .... 

PFI03  Dynamotor . i.i 

R8U  ARNS  R4>c«>iv«r  Leaa  Tubes.  Cuvei 

8t'R5l8  Altimeter  Complete . 

T17  t4rbun  Mike . 


340-0-340V  •  300  UA. 


20K2 
2nK:i 
20K4 
2uK5 
0-40V  AC 
4001  .  . 


05.0  Ampa 


3.2  Am^'. 


19.99 

.  .  .  22.49 

.  .  .  32.90 
...  34.99 
...  39.90 
0>100v  DC 
.  .  .9  7.99 
10.79 
19.99 
.  .  24.79 

.  .  .  32.99 


40K5  .  .  . 

4024  .... 
Ot20v  AC 


I'.S  AmS*. 

3.2  Ampa. 


SEARCHLIGHT  SECTION 


1000  KC  crystsl  BT  cut . $3.95 

3*  HAupe  shield .  1.29 

i  sl«erd  dial  driir  for  Ia*'  shaft  ratios  5:1  I  to  1  .39 

ATC  luO  moird  air  trimmer  screodriver  shaft . 29 

SiKuia  .Sens.  Rela>'  MiKH)  ohm> . 1.98 

Centralab  8.50  8  50M.MF  5KV  B!  TTON  CON'D.. .  .39 

500  watt  12.5  ohm  power  rbeosut . 3.49 


50  mmfd  5  KV  Taeuum  condenser . $1.49 

til.  12v  vibrators  any  type . 96 

Rotary  switch  Mycalrx,  2  deck  .sl*3T . 39 

1  mfd  5000V  oil  condenser . 2.98 

2  mfd  30iKh  oil  condenser . 3.25 

3  mfd  4000V  oil  condenser . 3.95 

24  mfd  1500V  DC  3KV  (lash.  Excellent  for  speed 

lamp  . 3.95 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


lA^  OAS 

AA4IJ1 

HAO 

3^  OAT 
OAS 

.t  AAB7 

mZ  aacsot 

a  ACT 

AAOTC 

OAF  A 

oj  AAG*7 
OAHO 
^2  AA25 


35A5 

85R5 

Ou  35C5 


CENTER  TAPPED  RECTIFIERS 
SiD«l«  PboM  Full  Wa«9  Rrldq* 


TRANSFORMERS— 11SV  40  CY 
HI-VOLTAGE  INSULATION 

aTOOv  m  3  MA:  e.3T  %  .OA:  2.5v  «  1.75A.  9  4.49 


EQUIPMENT  SPECIALS 

ATR  Inverter  13t  T>C  In  llOv  AC  Out  125  w 

Int.  ICO  w  Cont .  New 

AN  CTtW-a  I'HF  Receiver  l.es8  Tubea.  .  New 


AIOA;  17v  •  3.5A:  32v  «  25  MA;  113/ 

O  Prt  . 19.99 

925v  •  10  MA;  529-0-S2Sv  •  00  MA;  2X5v 

•  JJA:  0.3v  a  3.flA;  0-3v  «  aA:  6.3v  •  lA  4.99 
d  3A;  e.3v  •  3.0A:  6.3v  d  24:  e.3v  m  lA.  4.99 

500-0-500V  A  175  MA .  4.99 

4a5-ii-425v  a  75  MA;  6.3v  a  1.5A;  5v  «  :)A  3.99 

4  1.Vo.415v  m  AO  MA:  5v  CT  A  2A:  115  2;iO 

Dual  Pii  .  4.29 

4(i.*>-M.4(>5v  A  1.50  MA:  0.3v  CT  A  2b%A;  5v 

A  3A:  2.5v  CT  A  5A .  4.39 

4<><».31. VO.  100.3 15v  A  200  MA:  2x0. 3v  A  BA: 

.5v  A  3A;  2.5v  A  2A .  9.39 

50l».385.0.3S5v  A  JlK)  MA:  3x6.3t  A  OA:  5v 

A  3A:  2.5v  A  2A .  4.79 

37V0.375  A  ITS  MA.  Sv  A  3A.  0.3v  A  5A. 

78  V  A  "a .  3.79 

3a.5.«>.;i35v  A  12  MA:  a55.0.255v  A  240  MA.  4.29 
300.0.300V  A  05  MA:  0.3v  A  a.SA:  0.3v  A 

lA;  2x.5v  A  2A .  3.29 

SO-O-SOv  A  325  MA:  5v  A  3A:  5v  A  4 A .  .  .  2.97 

0.17.4  aiiO  25.8V  A  400  MA:  0.4v  A  .5A: 

a  Ov  CT  A  a.5A  PrI  115/230 .  3.89 

13. Sv  CT  A  S.aSA . 2.17 

la.Ov  CT  A  lOA:  llv  CT  A  O.SA .  9.39 

.1kI0.3v  CT  A  7A..99.99  6.3v  A  lA . 99 

8.5v  A  12A:  0.3v  A  2A:  1 1 5v  A  1A..  3.90 

0..5V  A  8A;  O.Sv  A  OA;  2.5v  A  1.75A.  4.17 

A.3v  S  lA;  a.Sv  A  2A .  92.29  4*0. 4v  A  lA  .97 

0.3v  ^  A  3.5A:  9x2. 5v  (  T  A  3A .  2.97 

3v  CT  A  20A;  lO  KV  INS .  9.99 

.Ov  A  ISA  RMS .  1.47 

TRANSFORMERS— 220v  40  Cyc 

813  S.0.5ia.S  A  427  MA  . 9  9.39 

3x5v  A  OA;  4v  A  .35A.  .  .  .  2.99 

3»rt.3»  CT  A  3A:  0.3v  CT  A  1.8A .  2  99 

tov  CT  A  0.5A:  O.Sv  CT  A  3.5A:  O.Sv  CT 

A  1.8A  220  440  PrI .  3.99 

8tei>  rp  Down  no  220.  5<HI  watt  .  10.99 


FILTEk  CHOKES  HI  V  INS 


PHONC  Dieav  •■0347 

WRITE  FOR  QUANTITY  PRICES 

Fricea  aubiect  ka  chanwe  without  notiae. 
F.O.9.  NYC.  minimum  order  910.00.  20*# 


fe6fi#ofy,  195?  — ELECTRONICS 


SEARCHLIGHT  SECTION 


UNIVERSAL  JOINT 

3  16  '  tiolf  .  3  8  '  O  O 

»  I  I  /  ft"  lonq 

Steel  or  Aluminum 
50C 


RELIANCE  MERCHANDIZING  CO 


COAXIAL  CABLES 

GUARANTtED’I  NEWI! 

FriM  per 
OliaM  l.Mfft 


Ohm*  1. 

RG-a4  U  71 
RMB/U  71 
RM7/U  56 
RO-39/U  73.5 

RO-41A;  57.5 

RQ-54/U  58 

RO-54/AU  54 
RO-55/U  58.5 

BM7/U*  M 
aO-6ft/U«  58.5 
RQ^/U*  70 

5o-n/u*  48 

aO-78AJ  48 
*Ne  RiliilmMiii  f  dir  ttktn  258*  mlfllMum 
Ad5  25%  fer  •r8«n  than  i  ,508  fe«t 


RG<«.  U 

RO-7/U* 

R08/U* 

RO-IO/U 

RO-15/U 

RQ-31/U 

RO-33/U* 

RM4/0 

RO-35/U 

RO-8^ 

RO-87/U 


CAPACITORS 

POSTAGE  STAMP  MICAS 

WMP  MMP  smp  MMP  MMP  MPD  MPD 

,|.a  43  100  2M  up  .0013  .0031 

55  iJ  110  300  000  .OOIM  .006 

3‘»  30  130  330  630  .  0013  .  0063 

$1  >33  ^  680  .  001633  .0063 

86  130  370  780  .  003  .0068 

SI  60  130  300  800  .  0038  .007 

33  63  160  400  830  0036  .0073 

S  li  !Z5  >30  *10  0037  .  006 

H  155  “P»  003  .0083 

33  85  300  300  .  001  .0033  .  01 

30  00  330  310  .  0011  .0047 

>0  340  360  .0013  .003 

•  -  Price  Schedule 

8.3  MMPto  ,001  MPD .  3, 

0011  MFD  to  .003  MFD .  7( 

0033  MFD  to  .0083  MFD . 13, 

01  MFD .  tSt 


WIRE  WOUND  PRECISION  RESISTORS 
1%  OR  BETTER 

>/4  WATT— 30c 

6.680  13.330  16.370  1330  414.30 

10.48  13.03  63.34  147.3  703 

10.84  13.33  70.81  330.4  3103 

11.35  13.80  103.8  301.8  30.148 

11.74  14.08  133.8  383.3  100,000 

V4  WATT— 10c 

.3800  1  330  730  3800  4.0000  3.3000 

.334  3.04  00  270  4,451  14.833 

.444  11.1  07.8  308.3  5.000  13,000 

.303  13.15  100  400  3.000  13.750 

.337  18.73  133  733.1  3.300  17.000 

.827  46  160  3.300  7.000  30.000 

.  73  33  310  3.830  7,300  37.000 

I.Ol  33.1  233  3,437  8.000  7»,012 

100,000 


COAXIAL  CABLE  CONNECTORS 


MMF  MMF  MMF  MMP  MMP  MMP  MPD 

10  51  150  270  470  816  .00282 

IS  ^  ^  488  820  .  002828 

^  ^  500  875  .  003 

a  ”  370  525  MPD  .0030 

M  76  200  300  680  .  001825  .  005 

6  S  S3  400  880  .  0022  .  0061 

M  IW  225  410  700  0023  .  0058 

50  110  240  480  750  .  0024  .  008 

115  280  468  .  0028  .0082 

.  Prio*  Schedule 

_10MMPtO  .001825MFD . ltd 

0022MPD  to  .0024MPD  2U 

00282MPD  to  .0082  MFD . S5d 


AMie  Adaftir  Piet  Sedwt  Hied 

30d  464  404  54 

M.Sft  P1.-2S0  80-23I  tS-IH 

S3-IAP  53-ISP  •S.IR 

Adaptir  for  rL-259  A  for  hm  oo  tmall  coax 

124  oaeh  . tiO.OO  Mr 

83-1  AC  $5.43  UO-19/U  .73  UO-85  V 

83-lF  1.3#  UO-21/U  .47  UO-87  r 

83-U  .55  UO-23/U  1.15  DQ-IOS/U 

88-18P  .45  nO-23/U  .55  UO-104 /U 

83-10PIf  .M  UO-24/TT  .47  UO-187/U  3 

83-lT  1.13  U0^5/D  .4#  UO-171.U  1 

83-23AP  1.15  UO-37/U  .45  UO-176^U 

83-83R  .48  DO-20/U  .U  UO-178/U 

83-168  .1$  nO-$0/T7  1.35  UO-157/r  1 

83-185  .15  UO-S3A7  14.M  UO-808'U 

U07/AP  3.14  UO-34/U  14.55  UO-355  r  1 

UO-12/U  ,U  Ua-88/U  13.55  UO-t84  TT  | 

UO-18/T7  .43  UCI-57a7  U.5t  UO-3R1  V 

UO-18/X?  .43  U058/X7  .43 _ 


DIFFERENTIAL 

Uird  betwmi  two  5C78248’t  at  dampenrr.  Can 
be  eonrerted  to  8500  RPlf  ICoCM  la  10  Blautea. 

CooTenUm  ibeet  lupiaied.  (Coorerted) . $4.$5 

Meentlnf  BraelulB  —  (BakaUU)  for  •ehTu  aad 
dlfferPDtialj  »bown  above . $54  pair 


MPD 

26 

.03 

/ .3751 
1  .75  i 


JONES  BARRIER  STRIPS 

Price  Type  Price  Type  1 
$0.13  ^141T  .$7  I  2-142 

r  .15  7-141  .$4  8-142 

.31  7-141  MW  .45  8-142 Y 

?$  8-141MW  .58  4-142 

$  5-141W  .43  I  5-143MW 

r  .34  ^141MW  .44  I  11-143Y 

‘  ...2*  ..  I  2-150 

2-160HW 

3-150 

4-150 


8-140Y  { 

8-140KW 

5-140 

8-140 

2-141 

4-141W 

4- 141HW 

5- 141 
5-141MW 


2J1G1  SELSYNS 

BRAND  NEW 

400  Cycle 

Can  be  uBod  ee  10  cycle 

$1.90 


8-141Y 

10-141Y 

18-141HW 

I4-141HW 

17-141Y 


SAQ  ruses 

AMP  Per  100  AMP  Per  105  AMP  I 

H .  $4,55  1 .  $3.55  5 . 

H .  4.55  \H .  3.55  10 . 

M .  4.55  2 .  3.5#  15 . 

H .  4.00  3  .  3.00  20 . 

Fepe  Helder— for  3AQ  l*oee.  (littlefuae  or  Boee). 


AN  CONNECTORS 

—  IMMEDIATE  SERVICE  — 
PHONE!  WIRE!  WRITEI  YOUR  NEEDS 


Brand  Now — METERS — Guaranteed 

O-l  Amp.  RF.  2H' .  1* 

0-800  V.D.C..  2^' .  • 

O-$0  Amp.  D.C.  2  Hi* .  3 

0-7.6  V.  .L.  C.  $H* .  » 


DELAY  NETWORK— ALL  1400Q 

T  113— Approx.  1.2  micro  eec.  delay . i 

T  114— Approx.  2.1  micro,  eec.  delay . >  mC 

T^ll^^SimlIar^^o_T_MIPwlth_te£^roa^t_out^^JcACH 
FILAMENT  TRAN»ORMERS 
Prl.  115  V..  60  Cjro  — Seo.  5V..  115A  6000  toU  Injule- 
'‘on  . tt.M  teih 

Pri,.  I ISV.,  10  Cyc. — Secendary:  j  12  v!  $  u  A 

_ I  24  v!  G  6  a! 


4AG  FUSES 

AMP  Per  166  AMP  Per  166  AMP  I 

l/IO .  M.66  2  .  62.66  10 . 

1/4 .  t.M  3 .  2.00  IS . 

1/2 .  2.50  8.2  .  2.00  2S . 

1 .  2.00  S .  2.00 

Few  Heldnc— for  4AO  Fine,  imtlrfnnn  or  Bum), 


VERNIER  DIAL  or  DRUM  (From  BC-221) 

DIAL— 2H'  61*.  0-100  la  360*.  Black  whl,  tllvcr  markfc 
Hu  HieieMuk.  DRUM— 0-H  In  100*.  Bluk  uHl,  ilW 


EACH 


PULSE  TRANSFORMERS 
9262  t  9340  UTAH  (X  1 24  T2) 

Ratio  1:1:1;  hypersil  core.S3.7S 
Ifl61310,  50  Kc  to  4  Me.  1 3/4"  dio.  x 

1^8"  high.  120  to  2350  ohms _ $1.7S 

kS9800.  Ratio.  1:1:1,  2:1,  Freq.  range 

380  to  520  CP  S . $3.S0 

0104173.  W.Fd.  Freq.  resp.  lOKC  to  2  MC . $$.t0 

600  KVA  Q.E.  <2731.  28.000  Volt  peak  output: 
Utflar:  oue  mlcroeecond  pulee  width . $37.50 

UTAH  9278  . $3.75 


SPAGHETTI  SLEEVING  amertment— 65  feet , . 

BLOWER  B  MOTOR 

Blower  «!'/*.  meter  37*,^  V.O.C..  l/lOO  H  P.. 
R.P.M.  Centineeee  duty.  Hat  meuntlne  breeketi. 


Iwiiaected 


GEAR  ASSORTMENT 

lerted  teen.  Moet  are  Btalfttess  steel  er 
‘  *  Only  $$.50 


Experlmentert  dreamt 


Wrapped— BALL  BEARINGS— New 

Mfd  ID  OD  Width  Pi 

PafnlrSSKS  8/18*  1/2*  5  32*  $1 

MRC  .355R  88/84*  2  3  84*  19  32*  I 

N.D.  $353CI3M  1/2*  13  8*  1/8*  I 

Pafeir73#8W  1  37/84*  8  9  18*  5/18*  J 

SKF444430  8*  8*  1* _ S 

TIMKBN _ 4  8/18*  8  1/4*  25.  32*  * 


SOUND  POWERED  HANDSET 

Brond  Newt 

Inrludre  6  ft.  emd.  No  batterlee 
or  external  power  eouree  uaed. 
$8.92  ea.  . $17.8$  tr. 

500  VOLT 

CERAMIC  CONDENSERS 

MMP  MMP  MMP  MMP 

2  18  68  160 

3.44  22  82  180 

4.7  27  88  200 

8  80  82  220 

12  83  91  270 

1$  40  100  $00 

18  47  140  1000 

$$.05  per  hundred 


Full  Ware— 200  ma..  115  V. 
Half  Wave— 100  mm..  113  V. 


TIME  DELAY  RELAY 

Ba>'thron  CPX  241M  K8  10198-80  Bee. 
•  115  V..  80  Cycle  •  AdJ.  50-70  Seoooda  • 
2%  second  recyclinf  time— cprlat  return  • 
Ificru- switch  ODotaet.  lOA  •  Hokic  ON  ae 
100^"  power  is  sppUed  •  Fully  cased  • 


CERAMICONS 

2  MMP  $5  MMP 
5.8  89 

10  45 

12  82 

15  82 


NEEDLE  BEARINGS 

I*  5/8*  13/16* 


ALLEN  SET  SCREWS 

8-82  X  1/8  k 


CHOKES 


so.  Heary.  $0  ma. 
6  Henry.  80  ma. 


Get  On  Our  Mailing  List! 


Arch  St.  Cor.  Crotkey  Phila.  3,  Pa.  Te/ephone  kltttnhouf  6-4927 


14  taute  eteel.  17*x25*x6%*.  hlaaed  Ud,  $  aeoM  panela. 
Approx,  wt.,  5$  lb.  . $$.M 


313 


ELECTRONICS  — FebriMiT.  1951 


SEARCHLIGHT  SECTION 


RADAR  ANTENNAS 


T>M  S0*1  (10  CM.)  Complete  Rwerobly  with  re- 
flennor.  woveffuide  nonle,  drive  motor  end  Byochme, 

etc.  New  In  oriftnAl  cnsea . $279.90 

Tyw  S0*3  <3  CM  .)  Surfeoe  Seerrh  type  complete  with 
reflector,  drive  motor,  lynohro,  etc.,  but  leH  plumb* 

Ing.  New  la  original  com* . $199.50 

Type  S0«I3  (10  CM.)  (Complete  usembly  with  34* 
dtsh  with  feedback  dipole.  (Complete  with  Rynrhroe. 
drive  motor,  gearing,  etc.  New  in  original  ranee. 

$149.50 

Also  In  stock — spore  r^ecton.  nosslee.  probes,  right 
angle  bends  for  80-1  antennas. 


400  CYCLE  TRANSFORMERS 

AUTO.  400  cy.  O.E.  Cat  No.  80GI84 

KVA  .94.''<8^.^3()P.  VolU  460/345/230/115.  New 

$4.95 

FILAMENT.  400/2600  cy.  Input:  0/75/80/89/195/ 
11.5  125  V  (hitput;  5V3A/5V3A/5V3A/5V3A/5VeA/ 

5V6A/6.3V6A/6.S5A.  New . 92.99 

THYRATRON  POWER.  400/1600  cy.  Raytheon 
I.TC  8m:6.  400/1600  cv.  Prl:  115,  8er;  .'iO-O-SOV  at 
0.5A.  6.3V  at  1.2A.  Test  r.m.8.  1780.  New.... $2.75 
PLATE  WECO  Ka9.56fl  400/800  cy.  Pri:  115V.  Sec; 
1350  0-1350  at  .057A  12700  V  Total*.  Klecstat  abided. 

Wt.  2.3  lbs-  New . 92.99 

SCOPE  PL.  A  FIL.  WECO  9556  400  2400  cy.  Prl: 

115.  HV,  Wdjr.  1125V  at  .008A.  Ftl.  Wdgs.  6.4V4A/ 
2  5V1.75A/6.4V.6A.  Elecstat  sblded.  Wt.  1.4  Ibe. 

N'-«  . $2.75 

FILAMENT.  400/2400  eps.  WECO  KS9553.  Prl;  115V, 
Sec:  8  2V1.25A/6.35V1.5A  Ktec^tat  abided.  Wt.  0.0 

llM.  Nee  . 91.95 

PLATE  4  FIL.  400  2600  cy.  Prl:  0  ft0/115V.  See 
Vl=1200VrH'  at  1.5MA.  See  «2=400VT>C  at  ISOMA. 
Fil.  Secs:  6.4V4.3A/6.35V0.8A.  (Ins.  1.500V)/5V2A/ 

5V2A . $4.95 

RETARD.  400  cy.  WECO  KS9598.  4  Henry  lOOMA 
$1.79 


60  CYCLE  TRANSFORMERS 

FILAMENT.  Raytheon  Hypersll  Core,  Prl:  IWV. 
Sec:  6.3V22A  6.3V2.4A/6.3V2.2.5A/6.3V0.6A  In-?  for 

1700V  . $5.99 

Plate.  ThordOTRon  «T46R89.  1658  VA.  Prl:  105- 
120V  60  cy.  1  PH.  Sec;  5600V.  Center  tappe<l, 

7.5KV’  Insulation.  Brand  new . M9.50 

Hlfh  Reactance  Trans.  Q.  E.  type  Y-3502A.— 60  cy.. 
Voltage  112iNi.l35.  Inductance  H.V  Winding  135 
Henries.  Output  Peak  Voltage  22.8KV.  Cat. 

831806501.  New  . $99.50 

Hlfh  Voltofe  Tram.  Westingfaouse  7.500  volt  or 
15000V  Voltage  Doubler  at  95MA . $24.50 


PULSE  TRANSFORMERS 


.5000V  peak.  Wdg  1  2=18  ohms.  Wdg.  l-3s72  ohms. 

L  or  Wdg  l-3=.073-.082H  at  100  ops . $5.50 

PULSE.  Wl^t'O  KS-161310,  50  KO.  to  4MC.  1%»* 
Dls.  X  1%*  high.  120  to  23.50  ohms.  New . $3.W 


SOUND  POWERED  BATTLE 
PHONES 

Western  Electric  No.  D173312.  T>pe  O.  Combine 
Hon  head.set  and  chest  microphone.  Rrond  new  In 

eluding  20  rt.  of  rubber  covered  cable .  $17.50 

Automatic  Elec.  Co.  No.  GL843AO.  Similar  to 
abofe  hut  Including  Throat  mlcit^one  in  addition 
to  chest  microphone.  Brand  new  with  20  ft  rubber 

Dovered  coble  . $13.50 

U.  S.  Instrument  Ce.  Natr  Type  M.  Dr.  No.  A-2(M} 
ALT.  1.  Complete  with  30'  coble  and  navy  pli 
Brand  new  . 


’Jim 


MICROWAVE  RECEIVERS 

.4N/AFR>1  Receivers  and  tuning  untti  TN-*1 
(S8  to  95  MC)  TN-2  (76-300  MC)  TN-S  (100- 
1000  MC) 

AN/APR>4  Rereivere  and  tuning  units  TN> 
16  (38-95  MC)  TN-17  (76-300  MC)  TN-19 
(300-1000MC) 

AN/APR-5A  Receivers.  1000  to  6000  MC 

Hange. 


LAVOIE  FREQ.  METER 

375  to  725  MCS 

Mixlel  TS  127/XJ  la  a  compact,  self-contained,  prect- 
Kion  1  MC)  frequency  meter  which  provides  quick, 
KTurste  readings.  Requires  s  standard  1  5V  "A"  and 
43V  *'B'*  battery.  Has  0-15  minute  time  switch.  Con¬ 
tains  sturdily  constructed  resemstor  with  av¬ 

erage  “Q”  of  3000  working  directly  Into  detector  tube. 
L’ses  95i,  LS4  and  384  Thbes.  Complete,  new  with 
Inst.  book,  m-obe  and  spare  kit  cd  tubes.  Lets  bat¬ 
teries.  Write  for  descriptive 
circular .  .  $99.50 


PARABOLOIDS 

Spun  Magnesium  dishes  17H*  dio-  4'  deep.  Mount¬ 
ing  brackets  for  elevation  and  oalmuth  control  on 
rear,  m  x  IH'  opening  in  center  for  dlt 
Brand  new  per  pair . . 


^i!75 


SWEEP  GENERATOR  CAPACITOR 

High  speed  boll  bearings.  Split  stator  silver  plated 


coaxial  type  5/10  mmfd.  Brand  new. 


50 


RAYTHEON  VOLTAGE  REGULATOR 

AdJ.  Input  taps  9S-130V..  60  cy.  1  Pb  Output:  115V.. 
60  Watts.  Vk  of  1«(-  Reg  Wt.  20  lbs.  6H*  H  z 
8Vi*  L  X  4S*  W’.  Overload  protected.  Sturdily  con¬ 
structed.  Tropicoliied.  Special . $14.75 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


•  VO'^ 


o  e 


ProvMM  4  Types  of  Presontofioii: 

(1)  Ponoromic  (2)  Aurol 
(3)  Oscllloorophic  (4)  Otcilloscopic 


with  I  F.  of  45Skc.  5.2mc.  or  SOmc. 

With  21  tubes  including  .T*  siope  tube.  Converted 
for  operation  on  11.7  V.  80  cycle  source. 


G.  E.  SERVO  AMPLIFIER 


LINEAR  SAWTOOTH 

POTENTIOMETER 

W.E.  KS-1S13S 

Has  continuous  resistance  vrind- 
mg  to  nbirh  24  volts  D.C.  Is 
fed  to  two  fixed  taps  180*  apart. 
Tao  rotating  brushes  180*  VMLrt 
ake  nlT  linear  sawtooth  wave 
oltage  at  output. 

Brand  New  $5.50 


HIGH  VOLTAGE  CAPACITORS 

.25  MFD..  20KV . $17.75 

.25  MFD.,  I5KV  15.75 

.5  MFD..  25KV . 26.50 

I  MFD.,  7.5KV .  7.95 

AU  brand  new.  Made  by  prominent  manufacturers. 


MOTOR  GENERATORS 
DYNAMOTORS,  INVERTERS,  ETC. 


2.9  KVA  MG  8CT.  DMil  Dee.  ^ 

120V  I>C  to  120V  AC.  60  cy.  1  Ph.  Completa  with 
Magnetic  t'ontroller.  2  Field  Rheos  and  Full  Set 
of  Spare  Farts  including  Spare  Armatures  for  Gen¬ 


erator  and  Motor.  Full  specs. 


request.  New. 


2  KVA  MG  SET.  O'Keefe  and  Merritt 

115V  IK'  to  120V  AC,  50  cy.  Idles  os  3  Fh.  syncs 

motor  on  208V.  50  cy.  New.  Export  crated.  .$195.09 

1.25  KVA  MG  SET.  Allls-Chalmeis. 

115V  DC  to  120V,  AC.  60  cy.  1  Ph.  Fully  enclosed. 

Sploshpronf.  Ball  Bearings.  New  . $125.00 

Home  machine  but  for  2dOV  DC  operation — $129.00 
Spare  parts  for  either  machine . $25.00 

MG  Set.  Onon  MU-075.  Navy  type  PIT/ll.  Input 
115/230.  60  cy.  1  Ph.  Output  US.  480  cy.  1  Ph. 
5.3  ampH  and  26V  DC  at  3.8  amps.  New . $199.50 

MG  Set.  Onan  MG-215H.  Navy  type  PU/IS.  Inut 
115.230.  60  cy.  1  Ph  Output  115.  480  cy.  1  Ph. 
1200W  and  26V  1>C  at  4  ompa.  New . $299.09 

MG  SET  FOR  NAVY  TBS  TRANSMITTER. 

Type  CU-21.302. 

440V  A('.  60  cy.  3  I-h,  1500  VA  to  875V  DC  and 
300V  IK'.  New . $99.50 

OYNAMOTOR.  Navy  Type  CAJO-31 1444. 
105/130V-DC  to  13V  IK  at  40A  or  26V  IK  at  20A. 
Radio  filtered.  Complete  with  Line  Switch.  New. 

569.50 

OYNAMOTOR.  Rlror.  33V  DC  to  UOV  AC.  60  cv 

1  Ph.  2.04  Amps.  New .  $24.50 

Also  available  for  64  volts  Input.  Some  price. 

OYNAMOTOR.  Door.  32V  DC  to  llOV  AC,  60  ry. 
1  I*b.  0.43  Amps.  New . $17.90 

OYNAMOTOR— Tvpe  PE94C.  For  use  with  8CR522 
Transtiiiiter-Kecelver.  Brand  new  In  export  coses 

$0.50 

AMPLIDYNE— G.  E.  Model  5AM31N29A.  530  WatU. 
7500  R  P.M.  Input:  27V  .-K.  Output;  60V,  IK. 
Weight  34H  lbs.  New . $16.50 

AMPLIDYNE-G.  E.  Model  5AM21JJ7.  4600  R.P.M. 
Motor  Compound  wound.  150  Watts.  Input:  27V. 
IN',  (hitput:  60V.  IK  Slg.  Corpt.  tl.  8.  Army 
.MU-27-B.  New  . $26.50 

AMPLIDYNE-Fxlison  type  5AM3tNJ18A.  Input: 
27  volu  44  Amps.  8300  KPM.  Output:  60V  IK'  at 
8.8  amps.  530  Watts.  New . $^.50 

INVERTER -Leland  Dec.  Co.  Model  PE206A.  In¬ 
put:  28V.  IK.  38  Amps.  Output.  8UV..  800  cy.  48.5 
VA.  New  . $17.50 

PE  219  INVERTER -G.  E.  28169172.  Input:  28V 
1K:.  Output:  U5V,  400  cyclsa  at  1.5  KVA. ..  $50.00 

D.  C.  MOTOR-G.  E.  Model  SBA  50U2A  0.6  HP 
Armature:  27V.  at  8.3  Amps.  Field:  60V.  at  2.3 
.Vmps.  K.P.M.  400.  New .  $16.75 


Synchro  Differential 
Generator 

Kurd  In.t.  Co.  Tnw  5MDO.  Brand  Nnr 


WESTERN  ELECTRIC 
CRYSTAL  UNITS 

Type  CR-1A/AR 

Available  in  quantity — following 
frequencies 

5910-9350—9370—6470—6510 
6610—6670—6690—6940—7270 
7350—7380—7390—7480—7580 
9720— Kilocycles 

Brand  Ntw  $1.29  eoch 


Alt  prices  indicated  are 
FOB  Tuckohoe,  New 
York.  Shipments  will  be 
mode  via  Railway  Ex¬ 
press  unless  other  in¬ 
structions  issued. 
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ELECTRONICRAFT 

.  INC, 

27  MILBURN  ST.  BRONXVILLE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


Alt  mcrchondh*  guoron- 
fend.  Immediotn  dwNvery, 
fwbiect  tp  prior  toU. 

All  Prices  Sub/eef  to 
Change  Without  Notice 


L 


February .  1951  —  ELECTRONICS 


FULLY 

GUARANTEED 


IMMEDIATE  ,  LOW 
DELIVERY  PRICES 


products  CO 

4  Godwin  Ave.  Paterson,  N.  J 


e/ivty  "  c 


SEARCHLIGHT  SECTION 


BROWN  TELEPLOTTER 
RECEIVER 

Modal  791 XI R 

SpimBII  IIS  yolt  M  cyclw 


COMOOH  loOlcatw 
I-nr  CompoM  Indleotor. 
O-StO’-t  In.  dial.  t«  T.  4M  ey. 
•  -11  T.  <0  cy.  Ideal  poaltlon 
Indicator  Stock  #SA>SI4. 

Prk«  $6.S0  Mcb 


WlnohATVor  PV-T/AF 
Input  n  VDC  at 
amps.  Output  111  ▼. 
409  CT.  1  #  at  tIM 
VA.  VoUava  an4  fra> 
Q  a  a  a  e  7  raculatad. 
Coat.  duty.  Stoek 
#8A-U4.  PHaa  IMJk 
aach. 


SWEEP  GENERATOR  CAPACITOR 


Contalaa  a  pan 
drlvan  by  two 
balaaelnk  motors 
wrltaa  on 
rear  of  a  tranaln* 
nBimiBV  cant  ehait.  Paa 

N.  arm  poaltloa  la  la 

A'  “ZcM  tarma  of  two  eo- 

ordlnataa  aup- 
pllad  balanctnv 
^KSSS^KSSSSS!^^  motors  thru  two 
ampllflara.  Oiiy- 
■  Inally  Intandad 

for  racordlat  plottad  or  wiittan  data  from 
central  ptottlna  board.  Wrltaa  at  ona 
half  scale  on  II  In.  chart.  Discriminator 
Input  ctreolt  daslcnad  to  OMrata  unit  as 
function  of  two  varylnf  R.F.  fraquanelas 
▼aryin#  about  mean  of  approz.  4S0  KC. 
Further  data  on  raquast.  (Shlpplna  waiaht 
4SI  Iba.) 

Prka  $375.00 


Hl-spaad  baarlncs.  Split 
stator.  Sllvar-platad  ooazlal 
type.  1-19  mmf. 


OJB.  SASltllCSt 
<PB-11S>  Inpat 
19  VDC  at  IM 
amps.  Output  Hi 
T.  499  ey.  1  d  at 
1199  VA.  PP  9.1 
W.B.  Spec.  KS- 
S991L1.  Staek 
#8A-t89.  PHaa 
fStAS  aa. 


Stock  #BA-li7 


ALSO  IN  STOCK 

C-l  AirrOPIU>T  rOMPONWTB 
A-d  AUTOPILOT  GTROS 
OBNERAL  ELECTRIC  D-€  SSL8TKB 
AC  and  DC  RATE  GENERATORS 

400  CYCLE  AC  BLOWERS 

R.  A.  D.  S-1B1~1II  V.  499  cy.  It  c.f.m. 
Westlnchousa  Typo  FL^llI  v.  499  cy.  17 

c.f.m. 


PB-tltBlayastan 
R nasal  Blaotiie 
aad  Laland.  Input 
11  VDC  at  91 
amp.  Output  111 
▼.  499  cyclaa  at 
1199  VA.  PF  9.9. 
Stock  #8A-lltA. 
PHoa  S4SAS  sack. 


DC  MOTORS 

Uaydon-MM.  H  rpm.  19  ▼.  d-e.  199  ma. 
Daleo  SSdSttI — 119  rpm.  Oot.  cont.  97  ▼. 
General  Electric  BBAMUSd^H  hp.  17  t. 

field.  Arm.  v.  99.  Amplldyna  controlled. 
Delco-A-7IB5~l/l9  hp.  8999  rpm.  Oov. 
cont. 

W.  E.  KS*BdSS-LOt»l/199  hp.  4  lead 
shunt. 

National  Mineral — 99900.  1  hp.  Int.  duty. 

Pan  cooled. 

Diehl  FDB*5S»5— S900  rpm.  Oor.  cont. 

1/SO  hp. 

G.  E.  9BAt5MJ4SS— 14  ▼.  7899  rpm.  Coat, 
duty. 

AIrsearch — Actuator — 18800-14.  t*  travel. 
Barber  Cotmaa — Actuator — TLie-1099-S. 

800  in/lb.  186  deyrees  In  48  aeconda 
AlraeaiTli*~Aetoator  (Manual  Flap)  tMSt. 
AIrsearch— Actuator— (AntonuLtle  Flap) 
88040. 

Holtsar  Cabot— RBD-UtS—H  hp.  87  ▼. 
8900  rpm. 

Anna  latitude  Motor  —  1411-19  (Step 

motor) 

EUaeo  B>d4 — 1/198  hp.  8190  rpm.  87  ▼.  1. 

80  V.  armature.  (Thyratron  control) 
loha  OateH^A-81R*18R— Spilt  field  aariaa 
reversible.  88  v.  0.4  amps.  8  watts  output. 
Oeaeral  Electric  6P86dHC18  —  Split  Said 
series  rav.  90  v.  1.4  A.  8699  rpm. 

AC  SERVO  MOTORS 

Kollsmaa— 77d>tl — 400  cy.  I  4  drac  cup 

n^^fT-W-S— 1  d  40  oy.  to  ..  I.t  wntU 
out. 

Pioneer  CK-8— 8  4  490  ey.  1.98  In/oa. 
stall. 

I  Pioneer  CK-17 — 8  4  409  cy. 

Minneapolis  Boaeywell  GSdSAT80A4. 


Aircraft  Gdnarator 
Ecliptd  NEA.3 

Output  118  VAO:  19.4 
amps  800  cyclaa  at 
8409  rpm.  Also  89 
VDC  at  9  ampa 
Stock  #SA-I99.  Priea 


Pioneer  1818S-4-B 

Input  88  VDC  at 
14  ampa.  Output 
180  V.  499  ey. 
Stnyla  Phase  at 
1.16  amps.  (149 
VA.)  Voltapa  and 
fraquancy  regu¬ 
lated.  Made  1949. 
Stock  #SA-S^ 


400  Cycid  Generator 

G.  R.  SASBSlJJt.  409  cy¬ 
cles  out  at  118  volts  7.8 
amps.  Ideal  for  tab.  9*  Ip. 
z  9*  dlam.  8009  rpm.  Stock 
#SA.898.  Pries  879.99  an. 


DwpJ-950-B^ 
Aircraft  an- 
plna  starter.*, 
88  VDC 
Stock  1 

«8A.a*i.  5 

PriM  $lt4«  f 


A-5  Autopilot 
Indkotoi 

Autosyn  Type  Pilot  In¬ 
dicator  for  A-8  Auto¬ 
pilot.  89  V.  499  cyclaa. 
Stock  #SA.S99.  Pilea 
81tAe  eneh. 


Piontor  Sorvo  Motor 

Typ.  lt04T-IA.  t  0  4t*  eyel. 
low  In.rtl.  14  y  ftx.4  pbw.. 
46  V.  maz.  variable  phase. 
St^k  #SA-90.  Pries  91tA9 


DC  SUVO  MOTOR 


1/141  ^  mt  1140  i 
rpm.  Plaid  volt#;^ 
87.8  Maz.  arma-/ 
tore  voltaea  89.,; 
Ideal  for  thyra- f 
iron  aarvo  ooatrol. 
Stock  #8A-811. 


IISION  AUTOSYN 
Ploaaar  Type 
AT-199  CoDtrol 
Autosyn.  Pract- 
sloo  type.  88  v. 
400  cycle.  Stoak 
#SA-897.  Sna- 
clnl  lew  prtaa 
914J9  anah. 


MAGNITIC  AMPLIFIIR  ASSIMRLY 


SYNCHROS 


Subfroctionel  HorMpower  AC  Motort 

Baataru  Air  Davtcaa  J-7tB— 118  t.  499  ey. 

1/60  bp.  Cont.  duty.  4790  rpm. 

K.  A.  D.  J-49B— 116  v.  409  cy.  1/189  hp. 

E.  A.  D.  d-8S— 118  V.  89  409  ey.  let.  doty. 
Olahl  PBF-84-1— 118  v.  499  cy.  1/199  bp. 
Synchron-909  110  v.  90cy.  1  rpm. 
uaydoB  I9tt^~118  v.  49  cy.  1  rpw 

MAGNESYNS 

Pioneer  Type  CL-S,  8  power. 

Planaar  19S9-tB-Bl  Infcntaro  AN-STku-S. 


FORD  INST  SERVO  MOTOR 


Nsvy  Types 

lO,  ICT,  80,  8CT.  8DO. 
6HCT.  ISP.  IHsr.  88DO. 
IDO.  70.  etc. 

Prices  on  Request 


111  volt  49  cycle  two  phaaa 
low  Inertia  motor.  18  watta 
output.  BuOrd.  897987. 
Stock  #BA-891.  Prlaa 
S49A9ench. 


Prices  F.O.B.  Paterson 
Phone  ARmory  4*3366 
WRITE  FOR  LISTING 


SPECIALISTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 


ELECTRONICS  — februory.  1951 


SEARCHLIGHT  SECTION 


SUPERiOR  VAEUES  FROM 

AMERICA’S  LAR6EST  ELECTRICAL  CONVERSION  HOUSE 


CCNCRAL  CLCCTIIIC  HIGH  FREQUENCY  UNIT. 
Oper»UTa  at  440-3-60  .75  amp.  Output:  70  Volta,  5  pli. 
14s  cro.  no  Wattj.  1.8  amphcrea.  An  ld«a!  unit  for 
piperlmcntal  work  or  for  oparation  of  aqulpmant. 
SPECIAL  PRICE . 134.50 


GC  HIGH  FREQUENCY  MG  «ET».  'Motor;  850  TDC. 
4  amp.  Altarnaurr:  6<M)  watu,  125  kinfle  ph.  4.R  amp 

500  o'clea.  Brand  new.  I*r1re . IM.OO 

BENDIX-CCLIPSE  000  CYCLE  AERO  UNIT.  Input: 

24-28  VIX'.  75  ampa.  Output:  U5  V.  10.5  Amp.  800 
C.P.8.  Complete  Alter  ajrKtem  mounted  thereon. 

Price  . 122.50 

CROCKER-WHEELER  500  CYCLE  BET.  OperaU  at 

no  Volta,  D.C.  28.6  Ampa.  Output:  180  Volta,  finale 

ph.  500  cycles  2.5  KW.  Price . $146.95 

WE8TINGHOU8E  HIGH  FREQUENCY  UNITS.  In 
. .  “  -  -  -  -  - -  14.4  Volts, 


HERE  IS  EXCEPTIONAL  VALUE 


RoMlna  and  Myara  Malar  Gaaarator  Unit*.  Oaarata 
at  no  Vaitt.  AC.  flntla  fhaaa.  60  eye.  and  Mivar 
32/40  Valtf.  DC.  Can  ba  uaad  with  Raid  rkaaatat 
ta  tupaly  24/28  VOC  far  tha  aparatlan  af  aara 
auulpMant  fram  liahtlni  Una.  Ratad  at  40  watts 
but  will  daliear  2M  watta  far  lataraiittant  apara- 
tiaa.  Gaar  head  built  lata  ana  aad  ratataa  axtamal 
shaft  at  22$  RPM.  An  axaaatlanal  valua  at  518.75 
aach.  With  fMd  rhaaatat  Alaa  •vnllaMa 

for  oparation  at  115  VDC  at  $12.50  aad  with 
rhaaatat  at  SI3.75  aach.  Bath  uaita  hava  1/4 
HP  Motor.  Stoek  up  an  thaaa  aati  whila  ttiay  ara 
available.  Special  priea  an  auantlty.  Rabullt. 


put:  115  Volts,  nr.  2.7  Amps.  Outi 
.139  Amp.  450-2550  ('yclea.  Frequan 
obtained  with  built-in  controller  on  em 

Price  . 

GE  DUAL  OUTPUT  MG  SETS.  C( 
rated  S  H  P  220/440  V.  3A.  60  Cy. 
to  2  fonaraton.  Output:  .5  K  W.  220  ^ 

585  Cyclae.  Also  5  K.W.  110  Volta, 

S  separata  tinlts  mounted  on  common  1 

I  Price  . 

ESCO  HIGH  FREQUENCY  UNITS. 

Volta,  D.r.  85  Amp.  4  H  P.  Output: 

Volu,  17.4  Amp.  1  K.W.  Price . 

KINGSTON-CONLCY  MOTOR  GENERATOR  SETS 
Fhnploys  ('ontlnental  Motor  rated  at  15  HP.  S20/44>' 
Volta.  3  ph.  GO  Cy.  directly  routed  to  aero  type  aelf- 
excited  alternator  rated  at  9  KVA  with  output  <f 
180 '808  Volta.  3  Ph.  400  Cycles.  Vent  blower  la  pro¬ 
vided  for  hlaat  cooling.  An  exceptionally  Ane  uni* 

completely  rebuilt  like  new.  Price . $1126.00 

ONAN  2  BEARING  MG  UNITS.  Sfotor:  ll.V'2.30  VoP- 
single  phase,  60  cy.  Clenerator:  .6  KVA  115  Volts,  5  " 

Amps  480  C. P.8.  Price . . $165. “0 

ESCO  HV-HF  UNITS.  Operative  at  11.5  VT>C  88  Amp 
Output;  575  VIK*  .85  Amp  also  55  VAC.  .91  Amp 

1(6,  500  Odes.  Price .  $39.75 

ONAN  000  CYCLE  ALTERNATORS.  Brand  New 
Mounted  on  base  with  guard  for  V  Belts.  Alternator 
Is  self-excited,  rated  at  1.5  KVA.  115  Volta,  single  ph. 
800  Cyc.  8666  RPM.  Alao  output  of  28,5  VDC  17  5 

Amp.  500  W’atts.  Price . $199.00 

GENERAL  ELECTRIC  400  CYCLE  UNITS.  Operate 
at  27  VDC  100  Amp  Outiwt;  115  VAC  \dt.  400  CPS 
1500  V.A.  With  Alter  system  hullt-ln.  Prl<v  .  .$29.50  I 
HOLTZER-CABOT  500  CYCLE  MG  SET.  Motor:  110  I 
VI>r.  OENKRATOR:  5  KVA.  230  VAC.  \d>.  500  Cyc  I 

Rebuilt.  Price . $271.5'  | 

MARCONI  MG  UNITS.  Operative  at  110  VDC  to  dc 
deliver  500  VAC.  6  Amp.  3  K  W  240  CTCLFJ?.  F.x 
tending  shaft  permits  driving  complete  tmlt  to  obtain 

iual  self-excited  generator.  IMce.  . $99.0'> 

LOUIS  ALLIS  FREQUENCY  CHANGER  BETS.  W 
have  S  sixes  In  stock,  all  brand  new  (1>  Prl:  220.'440 
3-60:  Sec:  .30  K  W.  306  Volta.  2  Ph.  500  Cyc.  .8  P  P 
rnits  are  belted  on  common  bed  plate 

Price  . $1250.0' 

i2»  Prl:  25  H.P.  220/440-.3-6fl:  Sec:  15/108  K.W 
3300 '2200  RPM.  S06  220  Volts  35 '35  Amps  2  ph 

500/360  C  P  S.  Price  . $1050.00 

(3l  Prl;  10  H  P.  220/440-3-60:  Sec:  7.5  K  W  440'22«‘ 
V  17/8.5  .4mp.  3000/1200  RPM  360/180  Cycles.  2  pli 

Price  . . . . $750  or 

We  can  stipplv  these  units  fcr  400  crcle  output  and  with 
transformers  to  supply  8  phase,  wye  output.  Write  for 
further  information. 

ECLIPSE  800  CYCLE  GENERATORS.  Flange  mount¬ 
ing  with  spline  shaft.  Output  is  115  VAC  10.4  Amp 
00':7  P.F.  *<00  Cycles.  1200  V.A.  with  secondary  output 
of  28.5  60  Amperes  Self  exdtcd. 

Price  . $39.00 

BRITISH  MADE  500  CYCLE  MG  SETS,  ilotor  2’<0 

Volfs.  3  PM  —50  Cycles.  XX  Alternator:  5  K.W  tso 

V,»Jts  27.8  Amp  500  Cvcles,  Excitation — 110  VIX' 
When  useil  at  GO  Cycle  current.  Output  is  600  cycle'«,220 

Volts  Price  . $353.Pf 

WINCHAR6ER  PU-'/AP:  Inmitt  28  VDC.  160  Amps 
thitput:  11-5  V.\r.  single  ph.  2500  V  A.  400  C.P.8 
t-Ysquency  and  Voltage  regulation  built-in. 

!*rlce  . $87.00 

HOMELITE  400  CYCLE  POWER  PLANTS.  PU  6  tpa-l 
Single  evlmder  engine,  air-cooled  governed  to  operate 
at  4*>00  RPM  Generator  rated  at  1400  Watts.  120  Volts. 


tingle  phase  at  250  va. :  voltaca  and  frequ^^  regulated. 

REBUILT  LIKE  NEW . $6$.0S 

GE  MG  UNITS.  Motor:  110  VolU.  D  C.  31.5  Ampersa. 
in  a  single  compact  unit  with  output  of  120  Volta.  20.8 

Amp.  tingle  ph.  500  cycles,  like  New.  Price - 195.90 

560  CYCLE  MG  SETS.  British  made  motor  generator, 
8  KW.  2  bearing  unit.  Input  180-240  VDC.  output  180 

volts.  1  ^  aeight  app.  1000  lbs.  Price . $425.00 

OUR  OWN  SPECIAL  400  CYCLE  MG  SET.  Made  In 
our  own  shop  employing  7^  H  P.  Motor  V  belted  to 
Alternator  with  output  of  4.8  KVA.  115  V.  400  CKlea. 
Bxrltatiun  supplied  la  selenium  rectifier  external  to 

unit.  With  single  pha.se  motor.  Price . $605.00 

with  3^  Motor . $645.00 

ONAN  400  CYCLE  MG  SET,.  Motor:  7H  H.P.  opera- 
Uve  at  220/440  V.  S<6,  60  V  belted  to  aelf-exdted 
alternator  with  output  of  4  KVA.  115  Volta,  single  ph. 
400  C.P.8.  Alternator  la  self-excited  with  serrmdary 
output  of  14  VDC  40  Amp.  With  Voltage  Regulator 

bullt-tn.  Price  . $502.00 

With  alngle  phase  Motor  . $642.00 

ELECTRIC  SPECIALTY  FREQUENCY  CHANGERS 
BF852/BFR8354  Input :  220  VolU.  3  Ph.  60  eye. 
3600  RPM.  Output:  250  Volts,  20  Amp.  single  ph.  180 
Cyo.  5000  VA.  3000  Watts.  Brand  New.  Compart 
ball  bearing  units  for  operation  of  Hi-cyele  equipment. 

SPECIAL  PRICE . $100.00 

ONAN  000  CYCLE  MG  UNIT.  FjniXoylng  5  H  P 
Motor  operative  at  22i)  440  Volts.  3^.  60  <^.  V  belted 
to  self-exc.  generatitr  with  output  of  1.5  KVA.  115 
Volts,  single  ph.  800  CPS.  and  aeooodary  output  of 
500  Watts.  28.5  VDC  17.5  amperes.  PRICE. . .  .$289.00 
GENERAL  ELECTRIC  MG  SET.  4  Rearing  unit  di¬ 
rectly  ooupled  OMislsting  of  Motor  of  5  H.P.  operative 
at  220 '440  V.  .3<6.  60  cy.  Alternator:  2.5  K.V.A.  115 
Volts,  single  ph.  420  CPS.  Brand  new  factorr  built 

units.  Price  .  .  . $469.03 

INVERTER  UNIT  PE206A.  Inmu;  27.5  VDC.  38 

amp.  thitput:  HO  Volts,  single  ph.  800  CPS,  500  VA. 

Prl<*e  . $19.03 

KINGSTON-CONLEY  MG  SETS.  Motor:  IS  H.P.  220 
440  V.  3(6.  60  Cy,  on  which  there  Is  flaata  mounted 
aero  generaf<ir  nith  output  of  120/208  Volts.  9  KV.y 
3  Phasf.  300  t'yrles.  Also  svsllsble  for  600  Cycle  out¬ 
put.  Blast  cooled.  Completeljr  rebuilt.  Mther  tvpn. 

price  . $799.53 


GEN.  ELECTRIC 
AMPLIDYNES 

Madel  5AM7BAB47: 

watts:  Input;  440-3  60. 

Output;  350  Volts.  IXT:  3 
amperes;  3450  Bl'M  $185.00 
)  Input:  440  Volts.  3  phase.  60  cyc. 
115  Volts.  D.C.  3.25  amp.  345o 

.  $86.00 

:  Input:  440  Volu.  3  ph.  60  eye.  1 
Volts.  D.  C.  1.5  amp.  375  watt.s. 

$99.00 

I:  Input;  110  220  volu.  siogle  phase. 
'•0  Volu.  D.  C.  1.5  amp.  375  watts. 

. $100.90 

Input:  440  VolU.  3  ph.  60  cy.  3.5 

..  . .  . . . . ;0  RPM;  t>utput;  105  VolU,  D.  C. 

18  amp.  1.9  K.W . $268.50 

Model  5AM6I0AI0  Amplldyne  C^^nerator.  3  K.W.  125 

Volu.  DC  24  amp.  1765  RPM.  HK.  DP . $224.00 

Input:  27  VIX'.  44  amp.  8300  UPM.  Output:  60  VDC 

8.8  amp.  530  watts . $12.05 

Medal  5AM78ABI0:  Input:  32  VDC,  60  amp.  2  H.P 
2200  RPM:  Output:  250  Volta.  D.C.  3  amperes:  750 

Watta  . $190.00 

Made!  5AM73AB89:  Input;  115  VAC.  1<6.  60  rve  9 

.  amp.  Output :  .375  K  W.  250  VDC.  l.S  amp . $06.00 

Model  5AM65FB2A;  Input;  115  VAC.  .3(6.  60  rye.  5 

j  amp.  Output:  500  aatu.  250  VolU,  2  Amp . $144.00 

Model  5AM73AB62:  Input:  115./2.3n  VAC  6.2/3.1  Amp 
I  GU  cyc.  Output:  250  wetT<«,  125  volte.  2  amp . $65.00 


1  amp.  output: 
RPM  . 

Model  5AM49AB3: 

amp.  Output :  250 


WESTINGHOUSE 

TRANSFORMERS 


399  VA:  115  240  Volt.s:  Brand  New 
SPECIAL  PRICE  .  $4.90 


GENERAL  ELECTRIC  DC/AC  MG  SETS 

Fear  Bearing  Marine  Units:  25  HP  230  Volu.  IM' 
coupled  to  elternator  18  75  KV.\;  80%  PF;  1800  RPkf 
fhitput :  115  Volts.  AC  Single  I*h.  60  cycles.  Rail 
Bearing-  4  bearing  aet;  marine  duty.  Brand  New. 

$545.00 


CENTURY  MOTOR  GENERATOR  SETS 

7.5  KVA:  2.30  VnlU.  DC  to  115  VolU.  AC.  single  phase. 
60  Cycles.  Complete  with  automatic  controller  and  pu-h 
button  station  . S44S.C0 


ALLIS-CHALMERS  MOTOR  GENERATOR 

Input:  115  Vlx*  at  14  amp.  3600  RPM.  Ball  Bearing 
Output:  1.25  KVA:  80%  pF  120  Volts.  AC.  1  Ph.  60 
cyc.  10.4  amp.  Centrifugal  automatic  controller  per¬ 
mits  line  start  operation.  Fully  enclosed.  Brand  New 
$619.95.  Also  available  for  230  VDC  operation  at  the 
name  price 

RAYTHEON  HIGH  VOLTAGE  TRANSFORMERS: 

IM.  214  246  Volte:  See:  5500  VolU.  1.0  amperes:  test 

13,500  V.  Brand  New . $74.00 

ESCO  OC/AC  MG  BETS.  Motor:  115  VolU.  IH  HP. 
line  start:  built  In  voltage  regulator,  frequency  control, 
filtered:  Ideal  for  televlaion.  radar  or  any  appUcatlon 
requiring  constant  voltage  and  frequency.  Output:  115 
V  A  C.  1^.  60  eye.  460  V.A.  Brand  New  $120  60 


400  cycle  current  or  to  he  used  as  a  Hinting  plant. 

Price  . $150.00 

WEBTINGHOUSE  180  CYCLE  ALTERNATORS.  750 
V  A.  Output;  no  Volu.  3  Phase.  180  C.P.8.  3000 
R.P.M.  Separately  excited  at  110  VDC.  Price.  $44.00 
Alto  available  with  built  in  exciter.  Price...  .  $78.00 
ELECTRIC  SPECIALTY  HIGH  FREQUENCY  CON¬ 
VERTER  UNITS.  IMmary:  32  VIX'.  16  anip(^.  3000 
R.P.M.  Ball  Bearings.  8e<^darx-  .3.50  volts.  1500 
cycles.  .75  amp*  275  V.A.  Single  Ph  Built  In  freouen.-T 
vintrol.  Specially  Priced  at . $30.00 


IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC 
IF  IT'S  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 


istabUsM  1922  WILLIAM  I.  HORLICK  COMPANY 

409  ATLANTIC  AVE.  BOSTON,  10.  MASSACHUSETTS 
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FtbnarY,  1951  —  ELECTRONICS 


IS  moke  Steotite  Sockets.  AKroys  useful, 
old.  You  con  offord  to  stock  up  ot  these 


Tube  Type 

pr.  10  WATT 
pr.  50  WATT 


Power 


Kt  switches.  Both  spring  held  to  normolly 
position.  Com  oction  holds  one  switch  closed 


P.P.  45.  SAS.  etc.  to  P.P.  SIO.  801.  etc. 
P.P.  8L5.  SAS.  etc.  to  P.P.  pride . 


YOUR  COST 


From  end  to  10.  1S5.  SOO.  ISO.  100  Ohme  $S.tB 
SO  ohm  mike  to  000  ohm  C.T.  Bel.  lino. .  1.08 

Chottgo 

.171  RT.  S.8  Ampe  8.N 

S.8  HT.  4  Ampe 

1  S.l  HT.  ISO  MA.  1.11 

1  4  HT.  40  MA  .S8 

I  8  HT.  SOO  MA.  S.1S 

I  10  HT.  180  MA.  8.41 

I  40  HT.  to  MA.  8.48 

I  10  HT.  SOO  MA.  8.44 

d  18  HT.  110  MA  1.7fl 

■  15  HT.  1S8  MA.  \M 

■  18  HT.  SOO  MA.  S.OI 

■  SO  HT.  1S5  MA.  1.71 


SEARCHLIGHT  SECTION 


ELECTRONICS  — Pebruorr,  1951 


NIAGARA’S 


'•GIGANTIC' 

WAREHOUSE  ClEARAUCE 


'ONE  OF  AMERICA'S  GREAT  ELECTRONICS  STORES' 


METER  BARGAINS 


3  bQ.  Supreme 
38$  RCP 
3  8Q  Hicheock 
Sm  AmC’d 
3RD.  Triplett 
3RO.  Weeton 
3  RD.  Wfetoo 
SRD.  AflM’d 
3RD.  Amt’d 
8  RD.  WeetOQ 
3  8$  Amt’d 
SRD.  Airt'd 
SRD.  G.  E. 

3  RD.  Weston 
3RD.  G.  E. 

S  SO.  West'hse 
S  RD.  West'hse 
3  RD.  West’hse 
3  SO.  Menon 
3RD.  Q.E. 
SRD.  Amt’d 
3  90.  SUDpKM) 
3RD.  Aat’d 
3RO.  West’bse 
3RD.  F.  E. 


54S  Multunetcr 
440  Multiineter 
0-900  Microempe 
0-900  Microempe 
0-800  Microemie 


70%  OFF  LIST 
POPULAR  SPLIT-STATORS 

VARIABLE  CONDENSERS 


SMASHING  VALUES 
IN  BLOWERS 

(A):— DUAL.  BLOWRK.  approximatrir  10« 
cu.  ft.,  per  min.,  per  eectlon.  ('onetent  duty 
110  V.  A.  C.  40  cycle.  3400  RPM  motor  mede  by 


0-800  Mienemns  !»  !  Populer  Split  Stetor  Verleblee  et  unbellev-  4^-  de«*i  10%-“lon«?*5EW— 

ftliin  ^e’2  *****  Pricee!  Well  Built,  low  loee  ceremte  BOXED . BliaBd 

2^1  wT™’'"”'**  mount»l  with  bu.hlna.  at  both  rotor  enda  (B)t — SINGLE  SECTION  BIXAWRR.  Approx- 

oIiS  ili'  3.16  I  clter  unit.,  reclvera.  etc.  All  with  K  8*>****-  MOTOR.  8H*  Intak..  J"  outl.t  maa.ur..  «" 

0-150  MA.  3.66  1  hl.h  »  Xu.-  A....  .  i-  Ion.  NRW HOXED 


0-150  MA. 

0-150  MA. 

0-300  MA 
0-500  MA. 

0-8  A.  C.  Volta 
0-10  A.  C.  Volta 
0-10  A.  C.  Volta 
0-15  A.  C.  Volta  (EOO  cy.) 
0-150  A.C.V. 

0-150  D.C.  V. 

0-350  D.  C.  V. 

0-500  D.  C.  V. 

0-1000  D.  C.  V. 

0-1.5  D.C  K.  V. 

0-8  5  D.C.  K.  V 
0-30  D.  C.  K.  V. 


3.66  1  clter  unit.,  rerolvor..  etc.  All  with  14'  Shafta  I  ifSx6R;  SH'  Intake.  V  outlet  meaeuree 
1  hl(h  X  tH"  deep  x  •"  lon«.  NEW— BOXED 

CAPACITY  UST  PRICE  TOUR  COST  66.65 


(AMMETER  PRICES  O.V  REQUEST)  I 

OIL  FILLED  CONDENSERS 

All  Brand  New — Leading  Brand  Names 


.005 

15.000 

14F322  .  1 

17.66  ' 

.005-.OOS-.01 

10.000 

26FHIIIc3 

laso 

.035 

10,000 

AX1U30 

7.80  ( 

.09 

15.000 

14F131 

21.66  1 

.01 

5.000 

143-806 

.15 

9.500 

36F345 

1.16  1 

.9 

5.000 

C8B67M 

266  '  . 

.25 

4.000 

P9717 

210  ' 

.95 

10.000 

14Fie3 

19.80  ** 

.8 

2.500 

72041-503 

1.26  6 

1 

440  AC 

KO40I0 

.89 

1 

9.500 

482616-10 

256 

1 

8.000 

AlO)^ 

178  ,  , 

1 

3.000 

C8B3052 

266  1  4 

1 

5.000 

23P49-G2 

216 

1 

5.000 

60010GA 

236  )  i 

1 

12.000 

26F628 

9.50 

9 

440  AC 

67i21 

■76  , 

9 

500 

A 14109-2 

.86  i 

2 

1,000 

23PU 

1.10 

9 

9.000 

394-138 

220  ,1 

9 

3.000 

2538-16 

ASO  ^ 

9 

5.000 

C-8B27M 

180 

2. 8-9. 5-5 

600 

C8B1256 

1.66  1 

4 

330  AC 

K(}3040 

.86 

4 

400 

25F785 

.66  , 

4 

600 

B8B1253-1 

1.10  1 

4 

1.000 

10355 

1.76 

5 

1.000 

13755 

1.66 

8 

330  AC 

67i7A 

.80 

6 

44  AC 

K54050 

.88 

8 

600 

P971S 

1.78 

8 

1.000 

143-117 

2.60 

8 

2,000 

TJU200H0O 

186 

10 

400 

7DBIAE1D 

1.28 

10 

600 

10373 

i-«  . 

IS 

I.OOO 

33F10G3 

186  ‘ 

1-1  1-1  n  ® 

TUBES 

NEW— BRANDED 
GUARANTEED 
LARGE  QUANTITIES 

RECEIVING— TRANSMITTING 
INDUSTRIAL 
PRICES  ON  REQUEST 

TRANSMITTING  TUBE 
SOCKETS 


66.65 

(C)  SINGLJI  SECTION  BLOWBB.  Approx- 
I  Imetely  50  cu  ft.,  per  mtn.  Air  <-oolcsl  110 

V.  A.  C.  40  cycle  F.  A.  SMITH  MOTOR.  8" 

,  Inteke.  IH”  outlet.  Meeeures  8*  htch.  4* 

;  deep,  5*  long.  NKW»BOXKD . B4.M 

(D) :— SECTION  BLOWER.  Approx- 
I  Imetely  50  cu.  ft.,  per  min.  Conetent  duty  >4 

V.  D.  C.  4000RPM  A.  O.  REDMOND  CO  . 
MOTOR.  3"  inteke  by  1”  outlet.  Meeeures 
\  Zhi"  high.  3”  deep.  8"  long.  NEW  SURPLUS 
SPBCIAU  .  $8.t5 

AIRCRAFT  fYPE~ 

:  Vibrator  powar  sapply  dalivaring  300 
I  V.  D.  C.  at  80  Mo.  Filter  Built-in,  fully 
I  wired,  tested  and  guaranteed 


TRANSFORMER 

BARGAINS! 


I  Filomgiit 

I  3.5V. lOA  rased  .  4J5 


4.3  V.C.T..8.5A  . i 

Net  5V-10A  .  IM 

5  V.CT.-15A  .  .5.95 

.Ot  4.4V.8A  .  2.95 

7.5V-5A  t.l9 


;85  715  A.  B,  or  C . 751  375-0-375—75  MA.— 5V-5A.  3.5V.10.5A. .  3.06 

.10  .  135-5-333—40  MA.— 6  V.C.T.-3A.  3.6 

i-®  A  19CA  A  a*,-  AO  V.C.T.-4A  .  3.65 

L50  w-IAD/\,  4-A9U  CTC . OT  135-0-335 — 75  MA  — 6.IV-1  3A.  SV-IA  6.65 

Iso.  Wafer-829  or  832  . 49  «« iv-.a.  .  3v-,a..  ,.6. 

'91  Modulation 

lilo  Isolonfite  Octal  Wafers . 29  toTtop.p.  ttd . os.io 

j'2  _  _  P.P.  107  to  alnclF  6Lt.  4D36  (3400  ohms)  3.46 

'5  From  300.  500  ohm.  to  5.  t,  7,  I.  0.  lOK 

2  CRAMER  TIME  DELAY  ohm.  at  160  ma .  4.4o 


CRAMER  TIME  DELAY  ohme  et  150  MA . 

RELAY  MODEL  1  C2H  Driver  Xfmri. 

300.  10.000  ohm  P.  to  ningle  O. 
110  V.  A.  C.  60  qr.  contoins  two  SFST  15  AMP  lO. 000  ohm  P.  to  tingle  G . 


MORE  OUTSTANDING 

BARGAINS 

IN  OUR  NEW  FLYER 

WRITE  fOA  YOUR  FREE  CaPV 


while  spriap  koldt  other  op«a.  Switch  positiom  . 

chongc  once  each  hour  continuously  until  circuit  to  ' 

tinw  deloy  mechouisn.  is  iutcrruptwl  Guaronl«d,  |  cuSJ'-B"  to  6000  ohmo; 

trend  New  in  Originoi  Pocking. 


$4.95 


Ingut 

400  ohm  C.T.  to  300  ohm  mike .  81.49 

Mika  to  Line 


IMPORTANT  NOTICE: 


Minimum  Order  $S.  Quontity  gricet  on  reguett.  All  Item*  In  tfock 
now— «ub1ncf  fn  prior  »ole— price*  *ubinct  to  change  wltheat  notice. 
29%  Dep^t  with  order*  unles*  rated.  All  prices  P.O.t.  ear  N.  Y.  C. 
Worehouse. 


Deg».  1-21 


SEARCHLIGHT  SECTION 


ALEXANDER  MOGULL  CO.,  INC 

Itl  V.o\K,ngfon  St.,  N  Y  6,  N.  Y.  WOrfh  4  0865 


Desirable 


Select  Surplus 
ELECTRONIC 
EQUIPMENT 


ohms  ohm* 

m  8— *t  'IMK-IMK* 
MO-MOt  IIMK.IMK* 
IMK-lMKt 
3MK-3MKt 
S$«K-25Kt 
Ii«0-24Kt  2MK-3MK* 
l•K>2t••t 

ISK-l«Kt  8MK-7SK* 
ISK  SMtt  2m«t*2inett 
MK-MK*  SoMi-Smett 


Ohm*  watt  •«.  Ohme  watt  aa.  I 
.S  26  1.24  IM  60  2.U  ‘ 

.5  60  2.64  175  25  1.87  I 

.5  150  4.45  185  26  1.24  < 

1  SO  2.54  248  26  1.24  j 

2  SO  2.24  288  100  6.24  , 

2  100  6.51  225  60  2.18  I 

2  225  4.M  258  26  1.84 

2  600  4.22  258  58  1.49 

6  100  6.51  688  60  2.11 

6  226  9.48  688  100  6.29 

4  226  9.48  658  26  1.24 

5  26  1.24  658  100  6.28  , 

5  100  6.51  378  25  1.24 

4  26  1.84  678  160  4.95 

4  60  2.18  488  26  1.24  I 

4  76  4.88  488  76  4.88 

7  26  1.24  588  25  1.24 

•  60  1.49  588  75  4.88 

18  26  1.84  588  58  1.49 

18  100  3.28  588  100  6.29 

12  26  1.84  585  160  6.51 

12  58  1.49  758  25  1.84 

15  25  1.24  758  160  4.45 

15  76  4.88  1888  26  1.24 

IS  100  6.29  1888  160  4.45 

22  50  2.18  1288  226  9.48 

25  26  1.84  1258  60  2.22 

25  100  3.29  1258  150  4.45 

25  ISO  4.21  1588  25  2.11 

32  300  4.42  1588  60  2.22 

58  26  1.24  1888  ISO  4.48 

58  SO  1.49  2888  26  2.18 

48  760  21.38  2888  50  1.49 

48  26  1.24  2588  25  2.11 

75  26  1.24  2588  60  2.22 

75  76  4.88  2588  100  6.51 

75  188  3.29  3888  26  1.24 

75  160  4.21  3888  100  6.51 

88  60  2.18  5888  2$  2.22 

88  500  9.16  5888  50  2.64 

188  26  1.24  7588  60  2.64 

188  60  1.49  7588  100  6.98 

188  100  3.29  18888  SO  2.34 

188  225  9.48  18888  100  4.21 

125  26  1.84  15888  26  2.47 

125  600  9.16  28888  150  4.62 

Spaciff  whather  thalc  raoulred 
lafor  kaob  or  ecrawdrlver  adiutt. 


TYPE  **JJJ**  $3.2S 


Prica 

8  BC476>E  Aireroit  trontmittara  com- 
Plata,  aaw,  with  all  turniag  units, 

14  aolt  dynomotor,  tubas,  plugs. 

ate.  .  I12S4M1 

8  BC-Itl  soma  as  oboaa  ior  12  aolt 
oparotion  .  $125.00 

•  TDB  Nary  modal  radio  tronsmittars 
with  230  aolts,  D.C.  powar  supply, 
eom^ata  with  tubas,  raady  for 

oparotion.  Now  .  $$75.00 

8  SCB-522  Aircraft  radio  transmittars- 
racalrars  complata  with  dynomotor, 
control  box,  plugs,  lockbox,  micro- 
phena  odaptar,  microphona,  haad- 
sat,  axtansioa  cord.  Nawly  oaar- 

houlad,  inspactad  and  tastad  .  $130.00 

8  SF  Ships*  rodar  units  complata 

with  all  componants  .  $500.00 

8TC8,  Collins  typa  Nary  and  mobila 
typa  transmittars-racaiTars  complata 
with  ramota  control,  ontanna  coil, 
cables,  kay,  microphona,  ior  110 
▼olt  A.C.  operation  including  sat  of 
ports.  New  in  original  cases .  $1,275.00 

8  TC8  Collins  typa,  transmittars-ra- 
caiaars,  soma  os  above  but  without 
spare  ports.  Rafinlshad,  checked- 
out  and  guaranteed  for  oparotion 
on  12  or  24  volts  D.C .  $575.00 

8  ET-$023-Dl  Rodlomarina  Corporo- 

tien  talagrapb  transmitters  .  $375.00 

8.RC44$  Racaivars,  unconverted  24 

volt  operation  .  $150.00 

8  Mlf-26  Bandix  rodio  compass  ra¬ 
caivars  .  $45.00 

8  BC-lll  AJC.  Fraquaney  maters  with 

modulotion  .  $125.00 

8  BC-221  Frequency  maters  without 

modulotion  .  $100.00 

8  LM-15  Frequency  maters  (Navy  ver¬ 
sion  of  BC-RRl  A.E.)  with  insula¬ 
tion  and  A.C.  powar  supply  .  $150.00 

8  MOOA  Test  sets  for  SCR-2U .  $750.00 

8  lE-ltA  Test  sat  for  8CR-522  .  $3504)0 

8  ARP-S  high-frequency  oscillotors 

Prica  on  Applicotion 

8  JWG-4S$  Goselina-angina  driven 
electric  generating  plants,  5000 
watts,  Onon,  100-120  or  220-240 
volts,  rabxiilt-factory  reconditioned  $590.00 

8  Telephone  or  powar  Una  insulators, 
glass  Hamingroy  No.  40,  haovy 

duty  .  .10 

8  W-llO  B  Army  field  telephone  wire  $7.50 
8  RC-5$-B  Army  Tape  FacslmUa  trons- 

mittars-racaivars  .  $2504)0 

8  X4nk  radio  tronsmittars-racaivars 
1493  including  ramota  control  and 
antenna  reconditioned.  Prica  on  AppUcation 

8  Liak-50  UFS  racaivars,  transmitters 
including  ramota  control  and  an¬ 
tenna.  New  . Prica  on  Ap^cotion 


758K>798R-798Kt 
888K-888K-888Kt 
Imai- 1  mad'lmatt 


screwdrirer  slotted  shsfL 


TRANS¬ 

MITTING 

MICAS 


SELECTOR 

SWITCHES 

Pole  Poe.  Deck  Type  Each 
1  11  1  Bsk-tt  BhUt  .48 

1  21  3  bsk-n  Bht«  .89 

2  2  1  eeT’Shtc  .58 

2  0  2  hek-D  shtg  .48 

2  n  2  bsk-shtf  .75 

5  4  I  bsk-n  .53 

6  3  2  Or-n  ahu  .9K 

0  11  0  bek-n  elit^  I  95 

10  6  6  cer-ehU  2  25 

16  2  4  bek-n  ehU  1.65 

(msof  other  tyi^ea  m  stuck) 


UHF"  CONNECTORS 


Army  No. 

M-$69 

PL-271 

PL-274 

80-239 

PL-269A 

80-264 


Cat.  No. 
g6-lAC 
83-lAP 
86-1 D 
83-1 F 
SS-IR 


BARRIER^ 
STRIPS  " 
2-140-V . 

5- I40.Y . 

6- 140-Y . 

9- 140  . 

10- I40.Y  .... 
I0-I4O-3/4W 

10-240  . 

13-140  . 

4- I4I.W  .  ... 
4.Ui-3/4W  . 

5- 141  . 

7- I4I.V . 

II.I4I-Y _ 

12- 141  . 

I2.I4I.Y  .... 

13- 141  . 

I3-I4I-Y  .... 
IS-MI-Y  . . . , 
2-I42.V . 

I  4.I42.Y  ... 

8- 142  . 

I0-142.3/4W 
11.142  . 


Connectors 


8-302-AB  ... 
8-304.CCT  .. 
P-308.AB  ... 
P-308- CCT-L 
8-308-FHT  .. 
S.308-AB  .... 
P-3I2-AB  ... 
...»  P.3I2-CCT.L 
.98  p.3l$.FHT  . 
1.85  P.3I5-EB  ... 
1.18  P.3I6-CCE.. 
1.15  8-315-AB  .... 
1.75  S-3I8-AB  .. 
•89  P.324-FHT  . 
•46  P.324.CB... 
•48  8-330-AB  ... 
—  S-404-AB  ... 
P.408-AB  .. 
S.408-CCT  .. 
S-408-CCT  .. 
S.2408-8B  .. 
P.24I2.SB  .. 
P-502-CE  ... 
S-S02-DB  .  . 
P-508-CE  .. 
P-SIO-CE  .. 
S-5I0-8B  .. 
P-5I2-CE  ... 


"UG'^  Comiectors 

UO-12'U.. 

uo-13  r  .. 

UO-IS  u.. 

UO-19  U. . 

UG-21  U. . 

:ro-22  u.. 

UO-24/U.. 
lUO-26^. . 
IUO-27/TJ.. 
iUO-67/U. . 

UO-68  U. . 
!UO-12S/D. 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

Send  your  tseei  Md  tet  s«  suote 


Sf28.A 

S926.Ai 

C»2h.AI4| 

S928-B 

S928-BI 

st28-B7 


SHOCKMOUNTS 


MICROSWITCHES 


A-SYZ-RSI3  8P8T  IOs/IIStso 
t>i)e  "S”  plunser,  maul  bous¬ 
ing  Dormelly  open . 

B-SB-RSIO  8PDT  10s/186rsc 
type  **S"  plunger,  2-alreulu: 


Many  ether  typas  In  ttock 


MALLORY 
PUSH  SWITCH 


ALL  ITEMS  ARE  OFFERED  F.OA.  OOR  WARE¬ 
HOUSE,  AND  ARE  SUBJECT  TO  PRIOR  SALE. 
AU  ITEMS  ARE  NEW,  UNUSED  SURPLUS  UN¬ 
LESS  OTHERWISE  INDICATED. 


405  Lexington  Avenue  New  York  17,  N.  Y. 
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SEARCHLIGHT  SECTION 


^  SP^c/ji I  S(/pPd(/sBf?omAsr 
OFOaPSi/PFP  SPfCMlS/// 


TRANSTATS 

I1I.S  KVA  50/80  CT. 
...utstor  Tuxst^  0-115  V. 
Amps  100.  HecaonMtios 
n  ATaiUble  for  ISO  V 


DC  SCRVO  MOTORS 


Whtt(»  Bodgcn  KIm.  Co.  <0905X-4€}. 
VDC  ^  .05  Amps.  TOrquo  60  In/ 
%  RPM  KTCMiblr.  oomp.  w/Umlt 
switch,  relATP  and  aelNilum  rscUfl^re  on 
t<9  or  motor,  to  keop  AC  out  of  motor.  5x5x4. . .  .$12.86 


Trpe  350-A.  Network,  ladder,  linear. 
Imped.  30/30  ohma.  2DB  attenuation.  18 
W  dissipation  . $3.86 


TRANSFORMERS 


RELAYS 


HIGH  VOLTAGE  CAPACITORS 

Stofidord  Bronds 

Cat  tllk'SSS  rated  4.5  llfd.  at  7500  VDC . $25.00 

Cat.  #14F4$S  rated  S.5  MTd.  at  10  K.V.D.C... .$35.00 

Cat.  #14F13  rated  5.0  Mfd.  at  10  K.V.D.C . $45.00 

Cat.  »14F35  rated  1.0  Mfd.  at  SO  K.V.D.C . $45.00 

Cat.  #14F88  rated  0.76  Mfd.  at  S5  K.V.D.C . $45.00 

Cat.  «AB8734  rated  1.0  Mfd.  at  85  K.V.D.C . $55.00 


O.E.  *690450.  Prl:  500/850  Volt.  60  cy.  Sec:  78.5 

folt  58.5VA  . $!.• 

O.E.  *690449.  ]*ri:  80UV  60  cy.  Sec:  S60/.130  (ott 

58.5VA  . $!••$ 

O.E.  *680457.  Prl:  1/1.3/3/6/8/lOV  80  cy.  Sec:  50/3| 

Volts  50  Watt  . $l-it 

O.E.  *690500.  Prl:  450  VolU  See:  8  Volts  3VA.  May 

rtferied.  60  cy . $!.• 

Raytheon  Interttafe  UX844S.  Prl:  Minus  40V.  Seat 

Plus  40V.  125UTV  RMS . $1-81 

Federal  Drlrw  *RA6407-1.  Prl;  15.000  ohmi  tappeA 
0U6ADC.  Sec:  1770  ohms  lapt^  Freq  Reap:  20o  ii 

5000  cycles  *  m  DB . $2.H 

Raytheon  Filament  *inC83nsc.  Prl:  115V  400  cy.  Sent 

6.3V  W  4.7A;  5V  W  3A:  6.3V  %  6A . $3.# 

AC  Current  Type  T  83-8  8.C.  *829900.5  Prl:  0.5.a/V 

lOA  Sec:  5-6  Volte  I#  1.5MA . $1.3$ 

Federal  *RA-6403-l.  Prl:  8000  ohma  m  9MA 

WO  ohms  . 51.® 

Federal  *RA-6408  1.  Prl:  2000  ohms  Sec:  Less  thM 

I  »hm  . $1-® 

Federal  *BA6404-1.  Pri:  115/$0V  400  cy  Sec;  S.'.©-# 
165-550V;  5V  •  3A;  5V  d  3A:  0.3V  W  SA;  2:V  • 

. . W-® 

W.E.  Oscllhwoopa  Input  #ES-677584-l.  8C*4016ToU 


a.E.  *CR8791-B100J4.  SPDT.  6VDC.  ISA  Con¬ 
tacts  . fl.25 

AlUed  D09D28,  3PDT  6  VDC.  15A  contacts . $1.85 

Lsach  Type  10.54ARV.  31*ST  on  make,  SPST  on  biwak, 

iO-32  VDC.  15A  contacts . $1.25 

O.E.  #CR2791  B100F3.  DPDT  84  VDC  6A  contacts  75# 

O-M  *13013,  DPDT.  24  VDC.  ISA  CootacU . $5# 

Price  *311.  DPDT,  28  VDC,  10  Amp  conu  1900  Ohm 

»U  . 85# 

O-M  *13080.  DI*ST  on  mske,  SPST  on  break.  S4VDr. 

15A  contacts  . $1.21 

AUen  Bradley  X89309.  SPST  double  make,  24VDC. 

too  A  . $2.M 

A-B  BuilHIn  X9S545.  type  B6B.  8I*ST  Double  Make.  84 

VDC.  800  Amp . : . $2.M 

Dunco  Thermal  Time  Delay  115  VAC  80  Cy.  SPST.  1 
nin  delay  . $1.85 


REACTORS 

O.E.  Cat  *7479974.  Rated  8.5  Henries  9  8.8  A.D.C 
$37.M 

O.E.  Cat  *7479964.  Rated  50  Henries  9  085  A.D.C 
$27.58 


RECTIFIERS 


ITAT  Selenium.  Brldse,  *KE29.  10  plates  1'  dla.  Input 

18VAC  Output  14 VDC  9  .ISA . $2.25 

ITAT  Selenhun.  Half  Wave.  *F£4.  4  plates  1%*  dla. 

Input  16VAC  Output  7.5VDC  .45A . $1.® 

Westlnghouse  *108B.  Copper  Oxide,  Half  Ware.  4 
plates  IH*  D.  Input  4VAC  Output  3VDC  #  .S5A  $1.75 
O.E.  Model  6R85F10.  SelMlum.  Full  Waie.  84  plates 

1'  D.  Input  54VAC  Output  36VDC  9  .8A . $3.H 

Benwood  lAnsa  *BL802S1.  Selenium.  Full  Ware.  24 
l^tee  1*  D.  Input  230VAC  Output  180VDC  9  .0075A 
$3.f5 

Westinfbouse  *854089A,  Copper  Oxide  18  plates  3S' 
D  BrIcUe.  Input  65VAC  Output  45VDC  9  .S2A. .  .$8.85 


DECK  ENTRANCE  INSULATORS 

(Bowl  ond  Flongo  Typo) 


Mtd.  by  Ohio  Brass  Co. 
nietsl  dance  lOH'  D..  pore 
'  rubber  caskets.  Top  bell  7 
fee<l  thru  rod  lOH'  L.  Insul. 
top  bell  and  flange  64*.... 


heavy  gaD. 
bowl  set  In 
h'  D.  brass 
dlst.  between 


Federal  Input  *W15-4.  S.C.  *229631  89  Prl:  3®  ohi 

Sec:  850,000  ohms  and  680,000  ohma . $l.< 

O.E.  *7472410  Prl;  115V  4®  cy.  Sec:  2.6V  «^6j 
8.8V  m  rv‘:  8v  m  ia . h  i 

Sp.n7  »70S5J3.  Prt:  ll.^iV  400  nr  «« i  ’MYTT, 
.11\:  1.5V  «  3A;  1,5V  @  3A;  8  3V  «  1.15A;  8.3V 

1.13A  . , . M- 

RCA  »00l887-5«.  Prl:  790V  9  .4A;  S.18V  «  8. 
5.18V  0  OA . . . H- 

MINE  DETECTOR  SCR  625 


MOTORS  AND  GENERATORS 


OR.  ModrI  .5BAI0AS11.  14VOC.  0.55A.  10  0,/tn 

torque  1400KPM  . H.08 

Uuir.rul  Elrr.  *513.  IISVOC.  I.IA  5(K)0RPI(.  .I4.M 
W.E.  »K8.5«0S.  14VI)C.  08A.  5000RPM.  Shunt 

wound  . I2.N 

O.E.  *SRY9R8.  Permanent  Magnet  type.  140VDC. 

.085 A  18® RPM  . $t.M 

EMC.  SPN37952.  32VDC.  1/MHP,  Gear  reduced  to 

21RPM  . $I8.M 

Oen'l  Industries,  1 15V AC.  60cy.  .65A  HORPM  geared 

to  80-80RFM  . $8.95 

Elec  Spec.  T>pe  JAl,  84VDC.  ISA  1/4HP,  38® 

RPM  . II4.H 

Warren  Synch  Type  B3.  115VAC.  60cy.  4W.  18 

BI»M  . U.® 

O.E.  *5BN3I«HAI0.  ®VDC  .80A.  30®RPM.  1/1® 

HP  . $7.® 

Eleor  *M2471N.  24VDC.  9.38A.  18®RI*M . W.M 

Flyer  Type  1623.  IIOVAC.  S5cy.  30W  78RrM.  fo? 

coni . $7.® 

Dynamic  HI  Preas  Axial  Flow  Fan.  Mod  586SCR4,  84- 

®vix:.  HHP.  80®RPM.  nscfll.  Used . 

Lear  *C004.  S4VDC.  1.5A  75®BPM  8W . $6.95 

Ford  Inst  Synchro  Generator,  70,  Mklll  Mod.  3  115  '90 

V  60cy  LN  . ®9.M 

Arms  Synchro  Dlff.  Oeo  5DO  60  cy.  Otter  *C-SBP-1A. 

27.5VD1;.  1  20I1P  I/IMHP,  3650R1'M . $9.® 

Westlnghouse  *1171®!,  87VDC.  1/8HP.  6.6A.  5<K)o 

RPM.  Seiiee  . $9.® 

Eoterson  *1610818,  34VDC.  1®  os/ft  torque,  lOo 

RPM  . ®.® 

KUnco  F-16  Rate  i^enerator.  8  pb  1.8  Tolts/t® 

RPM  . $17.® 

Autuajms,  Pioneer  AT-59D  . $24.95 


VARIABLE  CONDENSERS 


Cardwell  *®38.  Geared  ®-lM  mmfd. 

CardweU  9CAS56.  50  mmfd . 

CardweU  9CA888.  16-4®  mmfd . 

Hammarland  Butterfly  10-37  mmfd... 
Radio  Cond.  #959-51,  2-ganf  365  mi 


Detecu  meUUlc  objects  iferrous  or  m 
ferrous)  to  a  depth  of  approx.  6  fu  Ml 
outboard  motors  on  tbs  bottom  of  lakes.  ■ 
.  cate  underground  piping,  treasure,  m 
^  ^  tallic  fragments  In  lumbsr^etc.  Ns 
complets  with  Inst.  book.  $®.®.  Pa 
6  ^  but  like  new  . $45. 


Gang  Capacitor  for  signal  Generator  type  W2879SCI, 
lO-SAl  mmfd  .... 

Johnson  *850P80, 

4-Gang  Str.  Line 
closed  . 


-855ininfd 


lencth.  *F87®6-14.  fully 


MT/ARCS  MOUNTING  BASE,  provides  antl-Rho® 
mtg  for  any  8  units  Trans  or  Rec.  of  tbs  ATA  or  AKo 
equip . v*-^ 

HEAVY  DUTY  TRANSFORMERS 

G.E.  Cat  *7479985.  Prl;  830V  M  cy  Bsc:  18.4/ 
9.8V.O.C.;  11/5.5V  9  ®  Amps.  8H'H  8^4*L 

O.E.  Cat.  *7471M7.  Prl;  815/430V  ®/®  cy.  ^8sc: 

5/8.5V  IMVA  8KV  test  8*  x  4%*  x  8* . M.M 

O.E.  Cat.  *790365.  Pri;  ®8,6V  W  cy  Sec:  • 


*644841.  115V.  400CT  3  ph.  Contains 
gyro  assembly,  erection  motor,  srscUon 
relay  assembly,  plck-off  assembly,  ele¬ 
vator  and  alloron  limit  switches,  and 
roU  axes.  15  x  IS  z  9 . $19.75 


O.E.  Cat.  *7479971.  Prt:  880/808V  M/M  q.  Sec: 
1365/13®/1835V.M.8.  7S5VA.  7%'  x  5H'  x  8^*  tn.50 
G.E.  Cat.  *7479978,  Prl:  830/88fV  50/60  q.  See: 
2450/8350/W10V.M.8.  8.M  KVA.  7V  x  8^4'  ^^llj 

O.E.  Cat.  *7475895  Prl:  115V  80  cy.  Sec:  S5M/S:80/ 
- -  .®7.M 


3910V.M.'8.  I.SIKVA 


ALL  MERCHANDISE  BRAND  NEW  UNLESS  OTHERWISE  NOTATED 

ALL  PRICES  F.O.R.  BOSTON.  ORDERS  ACCEPTED  FROM  RATED  CONCERNS  ON  OPEN  ACCOUNTS  NET  30  DAYS.  MINIMUM  ORDER  $3.00 


110  Pearl  Street 


Boston  10,  Moss. 


ELECTRONICS  — febfoory,  1951 


SEARCHLIGHT  SECTION 


T23/ARCS  Brand  Neir  TrAnamltt«r  for 

Vin-'  . |2t.M 


TSI9/APaS 

TS27/TSM.I 

T83«/AP 

T847/AP 

T899/APN-I 

TS«/AP 

TSI02A/AP 

T8I26/AP 

TS-251  Um  XUI 


1*1(7  Synehrralzer 
I•l8f  Calibrator 
IC.lt 

IS*lft5  Voltinoter 
TS3/AP 


211  .. 
307A  .. 
703A  . 
723A/B 
724B  .. 
8(3  ... 
809  ... 
807  ... 


BC  803  Rooelrer 

6C  804  Trammlttor 

BC  609  Interphone  Amplifier 

BC  806  Control  Box 

OM  34 — 12  roll  Dmanotor  (RecelTer) 

DM  39—12  VoU  l^amotor  (Traiumltter) 

Set  of  80  C^vtals 

MP  48  Mwt  Baae 

3  Mast  sections 

FT  237  Monntlnx  Rack 

Complete,  only . \ 


ID8/APN4  Scope  unit  complete  with  .‘ICPI 
cathode  ray  tube  and  shield  and  all  parts 
except  smaller  tubes  and  crrstal.  Used  18.95  ta 


REAL  VALUES! 


TEST  EQUIPMENT 

CV*iO  Precialon  Yaeuum  ^ba  Tmt 

Set  . uaed  $28.00 

Na.  772  Waaton  IfulU  Tutor . uaad  48.00 

Na.  803  Radio  CIM  Produeta  Tuba 

_ Teeter  8b  Tamar . uaad  38.88 

Na.  777  Waaton  Tuba  Chafer . uaed  28.88 

Na.  E  208  Preclsioo  Slfnal  Oaoarator..uaad  28.00 
Na.  M*8K  Jackaoa  Audio  Oaelllator..uaad  38.00 

Na.  224  A  Dumont  OadUoaoopa . uaad  80.08 

Na.  199  A  RCA  Oscillaaeope  . uaed  88.00 

Na.  M>840  Triumph  O^Uoacopa  . uaed  80.00 

BC*22I  Praquency  BCater  . lika  New  10.08 

Others  as  Low  aa .  48.90 

IE  36  Test  set  for  SCR  981— leas  matar.  New. $19.99 
PRICES  UPON  REQUEST 
l•98•A  T8I0A/APN 


l•98•A 

1*114  P/0  RC-M 
1*139  P/0  IE17 
1*167  W'eston  Anal. 

#778 

I-IS3  Preq.  kfeter 


SCR  508  RADIO  SET-Complete 
installation  mcludes: 


18-189  Waaton  Valtmatar  Model  433—02  to  l.^n 
VAC  25  to  8400  cycles.  $24  95 


CONDENSERS 

1  mfd  eoofl  VDC.  OIL  PlUJirD .  .ir.98 

.OOOt.’J  mfd.  2.5000  VDC  OIL  FILLED . 2.99 

1  mfd  600  VDC.  OIL  FILLED . 24 

9  for  1.00 

50  mmfd — 5KV— 5  Amp.  Vacuum  Cmd .  1.19 


A8-l38/AnN — 10  Inch  atreamliiM  loop  as  used 
with  direction  flndlna  recelTeni,  Flxra  portion. 
It  Ls  Ideal  for  planes,  boats,  auto-  Cl  OC 
mobiles . New  ^  “  •▼J 


MISCELLANEOUS  SPECIALS! 

Used  New 

BA  10  DA  Receiver . $17.90  $24.99 

RT7/APNI  Transceiver .  9.99  195 

APN  I  Complete . 24.90 

BC  347  Intarahana  Amplifier . .  2.99 

1*70  Tuning  Meter  .  '  .89 

APS  13  UhP  Antenna.  Pair .  .  .98 

FL  8  Filter  .  2.99 

1-97  Bla-s  Meter  .  3.95  4.95 

RL  42  Antenna  Gearbox  Motor  and 

Reel  .  4.95  7.90 

TS  10 — Bound  powered  phones.  .  8.90  - 

BC  1066  B— ISO  to  885  MC  Portable  RereWer 
adaptable  to  many  amateur  uaes.  In  Canvss 

Carrying  Rag.  Used . $9.95 

BC  709  Battery  operated  llghtwaimit  interi^one 

amplifier.  Complete  with  toba  and  shock  mount. 

but  lesa  battery  . New  $3.95 

C*I8 — Antenna  coil  assembly  ahig  tuned  oaed  In 
BC  603  recelrer.  Fregoancy  range  80-87.6  Me  — 

fully  ahlelded  . New.  10  for  $1.95 

I  82  F — Fire  Inch  360  degree  oompass  Indicstnr 

and  Selsyn  receiver . New  $4.95 

A-8I*2  Transmitter  selsyn  for  IM  Indicator.  .$2.45 
(Both  183F  A  Trans.  Belsyn  for  $7.88) 


AU  ahipments  FOB  warefaouaa.  80%  Dagealt  rw- 

iolrad  on  all  ordmw.  Mlnimiua  order  aeeaptad— 
S.OO.  minnia  realdents,  plaema  aM  regular  aalea 
tax  to  your  remittance. 


THE  BEST  IN  ELECTRONIC  SURPLUS 

AVAILABLl  FROM  OUR  STOCK  FOR  IMMFDIATl  DtLIVBRY 

BC-ilO  Transamara  with  BC*il4  Speech  Amplifier.  Wikaa  tOC  3  KW  RF  UnHs.  80  to  80.0  me. 
4  l*luf-in  CoUa  and  Exciter  Ualta  for  10.  80.  40.  crystal  controlled.  Four  of  tbaae  units  with  Rectifier 
and  80  meter  operation.  Output  400  watts  Al.  800  36A  and  Modulator  90A  make  a  oomplete  4*channel 
watts  A3.  Operates  from  110/1/50-00  cyclaa  AC.  l*olnt-to-Polnt  and  Badlotalatjrpe  Axed  station.  Qoo<l 

Used  In  8CR-8M..*199.4M  eopt.  Spares  avallabla  at  Condition,  leas  tubaa.  EACH . $680.00 

extra  ooat.  Condition  Excellent  to  Uka  new.  Export  Wllami  SM  Raatl8aft«  ilnfla  oablnat  unit  oontatnlng  4 

l*ackad.  PRICIL  EACH . $808.08  aeparata  transformer  reetlflar  power  suppUea.  oapabla  of 

8F.|  Radar  Eopts.  10  Cantimatar.  Brand  NSW  lupidjrinf  DC  voltage  to  one  or  more  90C  trannlttara 

with  compete  apares  to  Insure  over  10  yean  of  con*  described  shave,  and  one  or  more  WUoox  60A  Modu- 

Uauous  operation,  lacludaa  nuiiiii  miu i iiui  sat •  in  latora  (whl^  are  designed  to  modulato  a  96C  8  KW 
eacb,  all  wave-guide  plumbing,  instruetion  books.  RF  Output  Transmitter).  Has  terminal  oonnectlona  for 
etc.  19  cases  per  set.  export  packing.  PRICE  5  90C  Transmltteni.  and  for  local  or  remote  operation. 

|ACH  .  ...  $2,888.88  Messuree:  7r  high,  89H'  wide,  and  84^  deep. 

TCS.  Caflina  Ship  Trantmlttar-Raeaivars.  for  12/34  V.  Operataa  from  280/3/60  AC.  NKTV  eqpt.,  eompiaU  with 
IN'  operation,  radio  telephone  and  radiotelegraph  control  relays,  tubes,  power  transformer  (removed  for 
at  SO  A  40  watte.  1:5  to  14.0  mo.  ConuAete  with  dipnit),  inatructlon  manual.  WRITE  FOR  PRICE, 
all  acoeesoriea.  Excellent  conditlM.  EACH... .1308.80  WiliM  4*Ctiansel  CW3  Oual-DIvervlty  ReeelylM  Eopt. 
Baachnaatar.  250  watt  PartaMa  Sound  AmplHMr  rnrloend  rack-panel  arrangement,  with  8  CW-8  re- 
Systems.  with  nine  speaker  rack,  tubaa.  mike,  ceivera  and  4  Diversity  receiving  units  to  provide  4 
cables.  an<l  sparsM.  Operation  from  110  volte,  one  of  dual-diversity  almultaneous  reception, 

phase.  60  (^clee  AC.  Excellmt  and  New  condition  Range  1.0  to  24.0  me,  frequency  detannlnad  by  plug-ln 

»nit^_  FRICE.  each . $949.00  colls  and  crystals.  In  wield  cans.  Incluita  BvD. 

PRICE,  less  case  ef  spares . $449.00  sensitivity,  and  audio  output  controls  on  eacb  receiver. 

Westa^  Electric  Medal  HLA8.  900  watt  Sautid  Operates  from  110/1/50-M  AC.  NEW  EQPT..  with 
AaiplHMr  Systems,  consisting  of  40  watt  Pra-Ampll-  essential  spares  avaiUble.  WRITE  FOR  PRICE. 

Her:  500  watt  Power  Ampltfler  with  built-in  power  TBK-IO.  500  watt.  2-18.1  MC.  CW  Telepgrsph  Trana- 
tupply.  expander-compressor  circuit,  intaraal  mltter  designed  for  ship  Installation.  Almoat  new 
blower-ventilation,  SO  ke  erasing  oeclllator  Mrcult  condition,  compete  srlth  tubes,  leaa  MQ  set  and  ac- 

for  magnetic  tape  recording,  volume  and  meter  con-  eeworles  PRICE.  EACH . $390.00 

trols:  two  speaker  racks,  each  with  6-00  watt  dy-  Wllcex  98- A.  Ground  Station.  A-3  emlaslon  50  to 
Mmic  bom  units.  Operation  from  115/3/00  AC.  200  me.  50  W.  output.  4-channela  dial  telephtme  ae- 
New,  Unused.  Complete  with  tubee,  cables,  eonnee-  lection,  with  receiver  for  above  frequeo»  coverage. 

instruction  manual  EACH.  . $795.00  and  remote  control  unit.  For  110  volts  AC  Expel- 

RMCA.  Model  8018  I.F.  Ship  Main  Radi#  Trans-  lent  condition.  With  tubes.  PRICE.  EACH ...  8600.00 
mltter.  385  to  .500  KC.  types  CA  A  E  Excellent  Link  FM  Transmitter-Rseelver.  70-100  me,  80  watu 
^dltloD.  Less  motor  generators.  PRICE,  output.  Model  1498  DC.  Wall  style  cabinet  contain- 

"u 'Lik'.Lv  :.VL . $475.00  tng  transmitter,  receiver  and  14  V.D.C.  power  sup- 

RMCA.  Model  80I9A/H.F.  Ship  Transmitter,  oom-  ply,  handset.  Dim.:  34'  x  21'  x  11'.  NkW  ContU* 
plemept  to  8010  above,  for  H.F.  transmlasloa  Al  Uon.  Complete  with  tubee,  cnxtals.  special  tele- 
A8.  200  waits  output.  Excellent  Condition,  lees  scopic  antenna.  Instruction  bcMk.  PRICE. 


^^.and  MO  (mg  with  8010  powers  this  unit.) 

PRICE.  EACH  . $400  00 

RMCA.  8003  Emeneney  Transmitter,  500  KC.  50 


EACH  . . . $900.{K( 

«*SNOOFER$COfE**  TUBE 


watu  output  with  12/115  V.  DO.  iiotor  generator  Cyyerter 

and  battery  charging  unit.  Excellent  Condition.  ,?®®®FersTOpew. 

Complete  with  tubes.  PRICE.  EACH .  $279  00  see  In  the  dark.  Has  mwy  useful  InduMrUl 

RMCA.  8007  Llftbeat  Transmittar-Raeelvw  soft  applications.  Operates  with  Invisible  In^-^  rara. 
KC.  for  permanent  Insullatlon.  Complete  with  In*  Suppll^  ^^h^tech- 

gallM  1*^  V.  Dynamotor.  Bicellevrt  Condition,  nlral  data  and  diagrams.  Every  tube  fuaranteed  I 

PRICE,  EACH  . $100.00  . mm 

RMCA.  MWX  Aute  Alarm  Receivers,  500  KC  Auto*  ra^i^'u  A  ‘L'fiiiR  trmnt.y^rt  T.sknB  AssemMv  for 
m»tle  SOS  (4  duh  Kduatwl)  AUrra  Unit  F1?^EAC^f^  VulS 

MOUNtId  LEN^  UNIT,  ilM  for  fr'not-end.  Mm^ 


Rilcr^8W7T)lfm!ilM^Vueer‘Vint'  r"  V  outside  dla,  at  one  tnd  60  mm.  lenrh  of  mount  84 

RMCA.  8707  Direction  Finder,  lint.  Preq.)  cnnidets  DWir.r  rar.M  . $7.00 

2.^  shaft,  rotating  wheel.  Excellent  ■  '  «iiMR4jww  4u^gi%/gh 

Condition  except  shaft  housing  not  available  (can  5B0-/85  MC  SUrlBHET  RaCalVKR, 

he  easily  improvised).  With  tubes.  PRICE  . $790.00  WITH  WAVEMETER 

Mackay.  Model  190-AY.  I.F.  Ship  Transmitter.  325  Ehslly  modified  for  Citiaen’s  Band  reception,  or  for 
to  500  KC.  Al  and  A3  emission.  Excellent  Crmdl-  experlmmtal  u.se  on  VHF  Teleylsion.  Uaea  a  965 
with  MO  115  V.  DC  EACH.... $350.00  Autodyne  detector-oscllUtor  Into  8-stage  reststanoe- 

PRICE  without  MO,  EACH . $279.00  coupled  IF  ampllfer.  Output  Is  for  headphonea.  In- 

RC-183  Radio  Beacon  Eqpt.  20-40  MC.  Converts  eludes  VR-150  voltage  regulator  tube.  8E5  tuntng- 
RCR-5««/52«/604/688  to  directional  transmitters  eye.  and  5T3  rectifier.  For  110  volU.  50/60  cycles  AC. 
and  receivers  Ideal  for  airports  or  for  homing  appti-  Calibrated  Wavemeter  mounted  as  separate  , portion, 
ration.  NEW  and  complete  eqpt.  Ei^rt  parked  with  varlaNe  tuning  rod  and  hand-plotted  calibration 

EACH  . $90.00  curve  for  each,  permits  checking  frequency  of  Incoming 

SCR-SII  “Pw  Slick”  Walky-Talky.  Portable  low-  ''anal  NFW  unuwl  m^lu,.  With  Inatrortlon  gort- 
powrt-  AM  raillofol.T)hono  for  1  to  «  mo  oporatlon,  .Jl*™”;.  ““  JSKSi 

with  12  pliia-ln  tunlnc  eoll.  oontaln‘na  orritals  tor 

oryrtal  control  of  both  rreolror  and  tranamittor.  RADAR  TRAINING  SIT — MARKV 

Tranrailltor-Bcoolror  Pr-74.4  of  ^1.  STR-SIl  In-  pnr  Student.  School..  I.wb..  or  actual  radar  aroMca- 
cludc.  tclcwv>rtc  anlcnn.  and  •'Prc;.  Talk"  S^tch  ,i„n.  Operate.  In  the  ,.8l)  to  TM  me  rcaton.  dcalmed 
KUTt'.'  '■•S”  Baniic  S  mile.,  Plu«.  With  e,n«i»ii,  to  lllu.fi ate  how  radar  eupf.  tunetlona.  and 

I7:-l.'!7\lhrator  Power  SuppiT,  2-n'lt  hatteiT  tie..  ~™ita  maklna  numerou.  r.pertmenl.  to  put  orer 
eleetrolrte>_  P  IT  mike,  ready  for  Immediate  opera-  Sdar  tundamrntal..  Uwa  ahore  deaerlhed  reoeteer: 

lion.  PRICE,.  EACH  . 99.00  ReMrate  transm  tter  using  MW  trlode  with  1.5  watts 

32  Volt  DC  to  Ac  Rotary  Convorter.  mfd.  by  Kato.  tt  antenna,  with  400  KC  Internal  modulator  using 
For  varhts,  workhoats.  or  farm  Installation.  Out-  two  911  tubes:  l^emal  modulator,  generating  audio 
mil  Ito  V,.  60  cycles  .KC.  rated  225  watt  b)it  good  frefiuenrles  of  16,000.  4.000.  and  1.000  cycles,  and 
to  300  watts.  All  NEW  Units.  PRICE.  RF  at  7.50.  3.50.  and  175  KC.  with  selection  switch 

EACH  . *r. $39.85  for  modulation  frequenrr  and  wave  form  control,  using 

Deck  Entrance  Iniulaton.  howl  and  flange  tvpe.  3  tubes.  807.  6N7.  and  6J5:  set  of  Antenna  INpnle 
8‘t<i'  d»a  with  heavT  galvanised  metal  flange  and  rods.  RujtpUed  with  full  Instnictlon  sheets,  diagrams, 
hell  Top  hell  6V'  dla.  X  11':  brass  feed  thru  md  rallbratlon  curves,  tubes.  NEW  unused 

Verv  high  voltage  Insulation.  Indlrlduallv  parked  PRICE.  Per  Set .  9175  tm 

In  cartons,  alt  NTCW  12  FOR . $18.08  LiUlTE&'  bUANTITIEB  Following:  R.89/ARN-9A 

General  Electric  Amglidyne  M.  6,  Set.  generator  Reeelveft.  new:  APN-4  Inftleaton:  TBy-2  P*JjaWe 
fyp#.  xv-5«7567r.  motor  type  *73AB59.  Naw  #CO-  26*W  »"«  Transceivers;  TAJ-I2B  Transmitters:  Model 
8lAB^^  115/230  V..  60  cvcles.  motor  rated  at  K  NAA  Underwater  Ultrasonic  Be^n  Transmitters: 
m*  .  generator  output  250'  V.  DC  at  875  watts  Modal  ZB-3  Aircraft  Homino  Adaptor  Eoqltmwt: 

NEW  PRICE.  EACH . $60.00  Portablo  Test  Osrillotors  tor  ZB  Eoot:  FT-S/ARN-I 

80-5  R,d.r  Tr,e.mltf.r..  ™1t:  2t«l  cm.  ront.lM  Altimyr  T;yi*ltt«r.R,erivw.: 

variable  co-ax  for  tuning  hl-power  to  frequenev.  ntira-  STr  T^fTR^tt^-  Marfei 

emus  transformers  (except  plate),  metem.  rarlac,  ca*  n  r  wlSiiilS’-  y^Hel 

pacltors,  etc.  In  fact  oomplete  transmitter  but  Iran  P* P •  L p®n  sm 

tubes  A  plate  transformer.  Excellmt  Condition.  7*^MV"ar**^an  RAniSt^'  *** 

Price.  Each . $115.00  Watt.  HO  DC  to  IIP  AC.  60  eas  motor-generatars. 

YJ-I  I.F.F.  East.  Consists  of  dual  transmitters  20*40  MC  FIELD  STRENGTH 

and  dual  recelveTs.  each  working  In  “A”  and  **8”  AND  WAVEMETER 

mes  respectively.  Includes  power  h  ft.lOP  Mlrm-ammeter  with  a  IJM  Pentode,  to 

supply  (115-230  folts,  60  rKlra  AO  and  tubes;  all  receive  signals  In  the  20-40  me  range.  1.5  vnlta  hat- 
in  metal  cased  unit.  UNa^SED  eqpt,  Prteo.  f^rr  required  Tuning  dial  has  dial  lock,  for  fixing 

6h*h  . $165.00  nrisltlon.  and  telescopic  Antenna  permits  adtustlng 

T-8/APQ.2  Radio  Transmittors.  Noise-modulated  for  strong  or  weak  signals.  Calibration  must  be  self- 
Jwming  Transmitter.  using  Electron-Multiplier  performed.  With  Instruction  sheet  and  dlsrrem  NEW 
Photocell.  For  Jamming  certain  types  radar  eqpt.  unused  eqpt.  Dim;  6H'  x  4U'  x  5*4'.  PRICE.  Eaoh 
Nm  unused  transmitters  only,  with  Electron-Multi-  $14.99 

plier  tube.  Iras  other  tubes.  EACH . PE-fSG  A  H.  10-12  KVA  Gas  Esflno  Genorators. 

SB*23/GTA-2  4  SB-I4/GY  Bwltehbftards  4  l^tr  llfi'220  V.  AC,  1-t^a.se,  60  cvcles  output.  NEW,  In 
Mpfly.  for  operation  from  llflV.  60  eyclea  AC  (with  original  export  packing,  with  spam  parts  and  tools, 
storage  batteries).  Each  In  Individual  metal  cabinet.  Shpg.  wt,  2125  lbs.;  cu.  ft.  70.  PRICE.  EACH. 

NEW  Prioe.  Each  8st . $490.00  $1,490.00 

8C-3I9-A  Traftsmlttar.  CW  only  300  watts  output.  HOMELtGHT  1.9  KW  GAS-EnfIna  Qsnaratora.  lio 
Froq.  range  4.0  to  IS.4  me.  Operates  from  110/220  V  .  60  cycles.  1-pbase  AC.  Almost  New  all  nnlts 
volts.  60  ryrlra  AC.  Excellent  condition.  Lras  tubes,  thoroushlv  tested  and  gtiaranteed  PRICE.  EA.  $235.00 

PRICE.  EACH . $300.08  ANXRT-tA  SanolMay  Transmitters,  for  mine  and 

Wilesx.  96-288- A.  2-KW  RF  section.  Large  eaMnet  submarine  detection.  With  parachute,  tubes,  etc  . 
with  complete  RF  end  cuotalnlnf  the  VTO.  Inter-  readv  for  operation  (except  stsndavd  tvnes  drv  fmt- 
mediate  sections  and  PA  stage.  Almost  new,  but  teries).  rWrstes  st  67.7  me.  Excellent  to  New  eon- 

lacks  PA  Inductance.  Less  tubes.  PRICE . $90.08  dltlon.  PRICE.  EACH .  $SS 

Prk«  aiiofod  gr#  iMt,  FOB  N.Y.C.  our  war#h#ttM.  Export  pockino  oxtro,  oxcopt  whoro  Includod 
in  spocmcoHong.  All  motorlol  !•  gnoriNitood  og  roprosontod,  one  oHorod  Snkfogt  to  prior  solo. 

TELEHKBIIE  COHHDRICATIONS  COMPANY 

540  W.  27th  St.,  N.  Y.  1.  N.  Y. 


ARROW  SALES,  Inc. 

Dept  K 

■/I?. 14  S.  Mithigon  Ave.,  Chicago  16,  III. 

enONC  HArrtton  7-9374 


TUBE  SPECIALS! 
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SEARCHLIGHT  SECTION 


RADAR  EQUIPMENT 

Search  Radars 

APS-2;  APS-3;  APS-4;  APS-15; 
SCR-717B;  SCR-720;  APQ-13; 

APR-1  Receiver  t  Tinjng  lliits 
APR-4  Receiver  &  TunnK  Ihits 
APR-5  Receivers 

7PX-1  IFF  Traosinitters— Receivers 
R-69/APN-9  Lora  Receivers 
CPN-6  3cfli  Radar  Bexa 
AN/APG-13  Conpiete  New 
SO-9  IBcn  Search  Radar 
APG-8  Units;  AS-168/AP  Anteaa; 
BCn53  Indicators;  BC  1157A 

Control  Boies; 

CA-4  Turbo  Amplifiers;  CN-21 

APA-15A; 

MD  12A/AP013  Modulators; 

RA-10DB  Receivers; 
RF-4A/AP  Antenna  Boxes;  RT-39/ 
APG  Recvr-Trans.; 
RT  48A/TPX-1  Recvr.-Trais. 

TEST  EQUIPMENT 

IS  3/AP;  TS-14/AP 
TS-15/AP;  TS-16/APN 
TS 19/APQ;  TS-23/APN; 

TS-24/APR-2 
TS-2B/TSM;  TS-27/TSM;  TS-33/AP 
7S-35/AP;  TS-36/AP;  TS-45 
TS-47/APR;  TS-59 
TS-61/AP;  TS-B2/AP;  TS-74/VPM 
TS-7B/APM-3;  TS-91;  TS-98 
TS-10B/AP;  TS-102;  TS-lll/CP 
TS-118/AP;TS-125/AP;TS-12B/AP 
TS-127/V;  TS-131/AP; 

TS-159/TPX-1 

TS-14B;  TS-155/VP;  TS-21B/AP 
TS-203A/P;  TS-20B/AP;  TS-22B/AP 
TS-2B8/VB;  BG-37BH 
BC-905;  BC-9GB;  BC-978 
BC-1277;  BC-123BA;  APA-11 
LS-1  Frequency  Meter 
LM-15  Frequacy  Meter 
8G4  Measurement  Corpor. 

Signal  Generator 
Test  Equipment  ad  S^al  Generators 
for  IB  ad  3  cm 
1-208  FM  Signal  Gaerator 
All  types  of  Magnetras 

Writ*  for  littirtg 

LERU  LABORATORIES.  INC. 

360  BLEECKER  ST. 

NEW  YORK  14.  N.  Y. 
Oregon  5-3525 


TEST  EQUIPMENT 


S  Band  Mbm,  tunobi*  by  maoni  oi  lUdnr. 
lyp*  N  connadot  ior  th*  R.  F.  and  loeal 
oKiUatoi  Input  UJlf.  connueto*  ior 
tbu  IJF.  output  Toilablo  oodUator  tat- 
lodioa  . 130 JIO 

TS-UO  S  Bond  Echo  Bos  2400-2700  me. 

pottablo  . S110.00 

m  POWER  S  BAND  TEST  LOAD,  dint- 
patn  1000  watts  oi  arorago  power,  ior 
IH**  s  S"  wOToguldo.  Range  2500  to 
3700  MC. 

X  Band  Thermistor  Mounts.  VSWR  len 
than  M  0500-9800  MC  Fixed  triple 


tuned.  Vi  "si"  woregulde . S40A0 

Fixed  triple  tuned  H^xlVi"  ware- 
guide  . $50-00 


Frequency  Mater.  8500-1000.  roiiabla. 
abaorptlon  type  ior  olthar  Vi"xl‘'  or  H' 
xlVi"  woregnlda,  wifli  calibrotlon.  it; 
4  MC.  prodaloa  ground  thread. 0150.00 


X  Band  Spectrum  Analyser  0500-0000  Me. 
calibrated  linear  below  cut-oii  attenu¬ 
ator,  calibrated  iraquancy  mater,  tuned 
mixar,  4  Li.  stages.  3  rideo  stages  orer- 
oU  gain  125  db.  regulated  power  sup¬ 
ply- 

S  Bond  Spectrum  Analyser  2700-3900  Me. 
similar  to  abore. 

X  Bond  Test  Load  low  power  low  power 
020i)0 

X  Bond  Below  Cut-Oil  Wore  Guide  At¬ 
tenuator.  with  colibratad  dioL  type  H 
input  oonnador,  output  connects  to 


Vi"  X  1"  wore  guide . S55.00 

X  Bond  Tnt  Load,  low  power _ $15.00 


TB-02  X  Bond  Echo  Box  with  rJ.  coble 
and  piek-ap  antenna. 

T8-33  X  Bond  Frequency  Mater.  8500-9000 
Men.  Crystal  detector  and  50  mlcro-omp. 
matat.  Indleotaa  Raaonanee.  Connae- 
tlen  ior  scope  orailaUa. 

TS-45A-APM-3  Signal  Generator.  0700- 
9500  me.  110  V.  80-000  eps. 

T8-35/AP  X  Bond  Signal  Generator, 
pulsed,  calftrotad  power  meter,  iie- 
queney  stater.  0700-0500  me, 

30  MC  LF.  STRIP,  VIDEO,  and  AUDIO 
AMPLIFIER  AND  110  VoH  00-2800  eps 
POWER  SOPPLY,  Bandwidth  10  me. 
new.  port  oi  SPR-B  RoeeiTor. 
AMPLIFIER  STRIP  AM-SSA/SPR-2  con¬ 
tains  I.  F.  ompiiiier,  detector,  ridao  ampli- 
Har,  pulse  stretcher  and  audio  amplliier 
and  Ractiiier  Power  Unit  PP-155A/SPR-2 
bandwidth  10  me,  canter  iraquancy  30  me, 
sansitlrlty  50  microrolts  ior  10  milliwatts 
output.  Power  supply  80/115  V  ac.  00- 
2600  cps  1.3  amps.  Send  ior  schematic 

$85.00  less  tubas. 
X  Bond  Test  Load,  50  watts,  arerage 
power  Vk**  X  1**  waragaida.  Sand 

load  TS  108 . $35.00 

HI  POWER  X  BAND  TEST  LOAD,  dissi¬ 
pates  280  watts  oi  arerage  power  ior 
H"  X  1  V4~  waragnlda,  VSWR  less 
than  1.15  between  7  and  10  EMC 

$150.00 

S  Bond  Signal  Generator  Cority  With 
Cnt-OU  Attenuator,  2300-2950  me. 
2C40  tube,  with  modulator  diossis 

$30.00 

High  Pose  Filter  F-29/SPR-2.  cuts  oH  at 
1000  me.  and  below:  used  ior  recetrers 


aboro  1000  me . $12.00 

DPN-1  S  Bond  Beacon  Raeohrer-Trans- 
mittar  . $75.00 


S  Bond  Test  Load  TP8-55P/BT.  50  ohma 

$12.00 

High  Pose  Filler  F-29/SPR-2,  cuts  oH  at 
1000  me  and  below;  used  ior  recetrers 
obora  1000  me . $12jOO 

TS-125  CAUBRATED  S  BAND  POWER 
METER  wltb  attenuator. 

TS-155  8  BAND  SIGNAL  GENERATOR 
and  Power  Mater. 


X  Bond  Crystal  Mount  Vh'*xl‘'  ware>j 
guide  . $2SJ>Bf 

X  Bond  Attenuator,  doable  ran  typm ' 
VSWR  less  than  lA.  05004600  MC 
0-30db,  eollbrotad  ior  IVk'^H*  wore. 

guido  . $00.00 . 

Vk'xr  to  H~xlV6‘‘  adapter.  UGOO/V 
$540 

TS.203/AP  CALIBRATED  SEL8YN.  .510.00  ‘ 

GENERAL  RADIO  PRECISION  WAVE- 
METER  TYPE  T24A.  range  10  he  to  50 ' 
me.  0JS%  accuracy.  V.T.VJL  reeo 
nance  indicator,  complete  with  occessm; 
rlos  and  carrying  ease  NEW. . .  .$1754$' 

HEWLETT.  PACKARD -AUDIO  SIGNAL 
GENERATOR  205 A . $23040 

ESTERLINE  Angus  recording  Mlllinmeter 
60  cycles,  llOV.  AC.  1  ma  hill  scale. 

$15040 

TS49  Voltage  Dirldar  ior  measuring  high 
rldeo  pnlses.  ratios  lilO  and  lilOO 
tronsmissioa  Hot  within  2  db  150  c-pjkr 
to  5  me.  with  cable  ior  attaching  to 
syndroecopo. 

Woregulde  Below  CutoU  Attenuator 
L  101-A  UJLF.  Connectors  at  each  end  ; 
calibration  30-100  db . $15.00  ' 

WAVEGUIDE  BELOW  CUT-OFF  ATTEN- 
UATOR  same  os  obore  oxeapt  Input  Is 
motdied  in  range  oi  22004300  me. 
VSWR  lasu  thon  14 . $5440 

PULSE  TRANSFORMER  132.AWP...$040 

HYPERSa  CORE  CHOKE.  1  Henry.  West- 
faighonae  L422031  or  L  422-32.... $340 

PULSE  INPUT  TRANSFORMER,  porssalloy 
core.  50  to  4000  he.  WKDlOlSia  hn- 
pedanoa  ratio  ISO  to  2350  ohms.. $340 

SO  RADAR,  nsod  but  In  good  working 
order,  complete  with  antenna,  control 
unit  . $65040 

8N  RADAR,  need,  good  working  erdar, 
complete  . $550.00 


ELECTRO  IMPULSE 

LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 


ELECTRONICS  — February,  1951 


321 


SEARCHLIGHT  SECTION 


(liniORIC  MECHM  ;i 
A  ORTiCRL  CONPr^t^rs 


POWER  SUPPLIES 


MIKROR  —  front  turfaco 
aluminUed  on  optical  rlaaa 
1  S/IC*  diamotor  S/SS' 
thick  . 


PRECTISION  LEVEL  ~  Interior 
ground  tube  level  with  4  ad* 
juettna  acrewa  Overall  length 
1%*,  dlam.  14/tl*.  One  end 
with  ahoulder  dlam.  $JW 


DELCO  BLOWER  —  alrocco 
I  type  D.C.  Fiance  diameter 
I  3^*  blade  8.3/16*  RPM  O 
11  volte  8400  RPM  9  4  volte 
1600  . $S.M 


GENERAL  PURPOSE  Low  voltogc  DC 
power  sypplios,  with  vorioblo  oytputt. 
Rugged  —  Dependable  ^  precision  con* 
trol. 

fwliures 

V  I»n8  life  Full  Wave  Selenium  Rectifleis 

V  (Hitput  Voltage  CoDtinuoUMlj  Adjustable 
from  Xen)  to  Maxlniiim 

V  3*  Voltoieter  and  Ammeter  t%  acc'!r. 

V  Stepless  OMitrol 

Instant  Power— No  Warm-Up  Period 

V  Assembled  and  Ready  to  Operate 

V  For  115  VAC  40  Cycles 

V  Dimensions  8^4*  x  1684'  x  8' 

Write  tor  descriptive  bulletin  GPA 


BELENTUM  REOTIFtERS  — 
O.E.  model  4R8  4FBI  max- 
Imum.  A.C.  volte  14 
D.C.  ampa  0.144 . tl.tt 


SINGLE  PHASE 

Full  Wave  Bridge 

Input:  *-18  VAC  Output:  (-II  VDC 

Type  No.  Current  Price 

HI.25U  250  Ma.  S  .98 

RNl  1  0  Amp.  2.49 

H1.IX5  1.5  Amp.  2.95 

B1.3X5  3  5  Amp  4.50 

HI.5  5.0  Amp.  5.95 

Bl-10  10.0  Amp.  9.95 

B1.20  20.0  Amp.  15.95 

81-30  30.0  Amp.  24.95 

Bl-40  40.0  Amp.  27.95 

Bl-50 _ 50-0  Amp. _ 32.95 


BILVERPLATED  RRFLEO- 

I  TOR— Overall  DlmanMona 
4H*»  Reflecting  Snrfaoe 
4%'.  Depth  1%*.  ladlTld- 
uallj  boxed  854  ea. 
per  100. 


Miniature  lamp  8 

volt  .10  amp.  Airplane 

Indicator.  Amh.  Ctd. 

10  for  . t5 

100  for  . f7.5B 


Input:  0-34  VAC 
Type  No. 

B2-150 

B2-250 

B2-300 

B2-2 

B2-3\6 

B2-5 

B2-10 

B2-20 

B2-30 

B2-40 


Output:  0-24  VDC 
nt  Price 


RECTIFIER  CAPACITORS 

CF-l  1000  MFD  15  DVC  $  .90 

CF-2  2000  MFD  15  VDC  1.49 

CF-7  8000  MFD  35  VDC  3.25 

CF-19  500  MFD  60  VDC  1.95 

CF-16  2000  MFD  50  VDC  3.25 

CF-21  1200  MFD  90  VDC  3.25 

CF-10  _  500  MFD _ 200  VDC^  3.25 

Mount^^lampe  for  above  capacitors .  .15ce«. 


Lamp  Afloemblg  CMS 
Oeiil.  1  Made  by  East- 
man  Kodak  with  Irto 
Diaphragm  It  volt 
lamp . each  il.55 


Input:  0-115  VAC 
Type  No. 

B6-250 

BO-600 

B5-750 

BO-IXS 

B4-3.X5 

B6-5 

BA-10  1 

B5-15  1 


C:  Output:  0-90  VDC 

Current  Price 

250  Ma.  4  2.95 

AOO  Ma.  5.95 

750  Ma.  4.95 

1.5  Amp.  10.95 

3.5  Amp.  18.95 

5.0  Amp.  24.95 

10.0  Amp.  34.95 

16.0  .Amp.  44.95 


RECTIFIER  TRANSFORMERS 

All  Prlmartea  115  VAC  50  40  Cyc  ca 
Type  No.  Volta  Ampe.  Shpt.  wt.  Price 
XF16-12  15  12  7lbe.  f  3.95 

TXP36-2  36  2  6  Ibe  4.95 

TXF36-5  36  6  8  lbs.  4.50 

TXF36-in  36  10  12  Ibe.  9.95 

TXI'*36-20  36  20  25  Ibe.  17.95 

XFC18-14  ISVCTU  10  Ibe.  .4.95 
XFCI8-50  18  VCT  50  amp  17  Ibe.  *8.95 

All  TXF  Types  are  Tapp^  to  Deliver  32.  34. 
36  volt*  XFC  Type  la  Tapped  to  Deliver  16. 
17.  18  Volt*  t'enter-tapped. 


tki-ECHRON  B-8-4  watt  Synchronooo 
Motora  5/4  RPM  on  60  cycleo,  1  RPM  on 

•»  . .  M. 

SEND  FM  FREE  BULLETIN 


THREE  PHASE 

Full  Wave  Bridge 

2M  VAC  Output :  (-iN  VDC 

C.urrent  Price 

1  0  Amp.  $  22.00 

2  O  Amp.  32.00 

4  0  Amp.  54.00 

6.0  Amp.  81.50 

10. 0  Amp.  105.00 

15.0  Amp.  120.00 


RECTIFIER  CHOKES 

Type  No.  Hy.  Ampe.  D<'  Rea. 

HY5A  "  5  .20 

HYIOA  .014  10  .04 

HY20A  .007  20  .  02 


Price 
4  5.25 

9.95 

13.95 


FOR  SALS  BY:— 

The  Pre4ideiit, 

Tontolum  Refiiiin9  ond  Mining 
Corporotion  of  Americo  Ltd., 
5Hi  Floor,  185  Boy  Street, 
TORONTO,  Ontario. 


RECTIFIER  MOUNTING  BRACKETS 

For  Typee  B1  through  B6.  and 

TyjieCI  . 4.35  per  aet 

For  Typos  3B . 1.05  per  aet 


We  ore  in  o  position  to  furnish 
Selenium  RectifiorSp  in  quontity,  to 
spcciticotions.  Cxcollont  dolivtry, 
prompt  quotations. 


Smooth, 
voltage  control  0 

output,  from 

Type  20. 

^  3  Ampe...  412.50 

Type  116U  (Illustrated)  for 

panel  MTO  7.6  ampe  . 418.00 

Type  1126  15  Ampe  .  44.00  ^ 

Type  1156  45  Ampe  . 118.00  ^ 

Also  available  for  23nvolt  Input.  Write 
for  descriptive  literature 


100  KV  “Scientifle  Electric"  AC-DC  Rutary  Recti¬ 
fier  Unit.  Model  P8844.  Serial  1416;  Input— ISO 
V'olU.  60  cycles  single  phase.  Rating  10  KW. 
Regulated  to  85.000  roll* . 4I.908.W 


0—18.000  roll  Valve  Type  D.  C.  “Scientific  Elec¬ 
tric"  rower  Supply  complete  with  regulators, 
meters,  etc.  Model  PS240.  Serial  UKS.  115  Volt 
Input.  60  cyolee  single  phase,  rating  3  KW.  4425.00 


PS196.  Serial  1140.  etc.  Input-  880  rolts.  60  cycle 
single  i>hase.  rating  10  KW . 4500.00 

4y-28  KV  ".Scientific  Electric"  DC  Valve  type 
Power  Supply  complete  with  Regulators.  MMen. 
etc..  Model  PS198.  Serial  1415.  Input  880  Volt*. 
60  cycles  single  phiiee.  6  KW  rating . 41.400.00 

Two— 0 — 20  KV  "SclMitlflc  Dertrlc"  D.  C.  Power 
Supply,  Model  P6105.  Serial  1137.  Input  180  volts. 
40  cycles  single  phase,  rating  3.4  KW.  4500.00  eocb 

0 — 5,000  volt  "Scientific  Electric"  DC  Power 
Suimly.  Model  PSIO.I,  Serial  No.  1146.  Input— 880 
volts.  60  cycles  single  phase.  Rating  3.5  KW  4^.00 


Minimum  Order  $4. 

All  prices  FOB  our  NYC  wareftous*. 
Send  check  or  money  arOnr.  We  will 
ship  transportation  eharpm  collect. 
Rated  concerns  send  P.O.,  Terms 
Nst  10  days. 


DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICUURLY  AT  THESE  CRITICAL  TIMES. 


Thia  equipment  won  modo  in  U.  8.  A.  and 
la  practically  unused  having  bocome  re¬ 
dundant  owing  to  changes  in  proceaa. 
Prlceo  quoted  can  be  subject  to  negotia¬ 
tion. 

Piicen  F.O.B.  Edmonton 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  manufacturing  rodio  tuboa.  oloetronie 
tuboa.  cathodo-roy  tuboa,  lompa.  Now  and 
uaod.  Rooaonably  priced,  aotialoction 
guarontood. 

AMERICAN  ELECTRICAL  SALES  CO. 

67  E.  tth  St.  Now  York,  N.  Y. 
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FEBRUARY  CLEARANCE  SALE 


CAGLE  ADJUSTABLE  TIME 
DELAY  RELAY.  110  toU  60 
er  with  (ioubte  throw  Micro 
Switch.  Cad  be  eet  from  m 
to  56  minutes.  Include*  At- 
trnctlfe  x  4%  x  t%  blAck 
oorer.  265  pieoee  la  ftoek. 
Hede  to  sell  for  126.  SALE 
PRICE  . M.t# 


ir  ARMY  AND  NAVY  SURPLUS 
ELECTRONIC  EQUIPMENT 

•k  INDUSTRIAL  AND  AMATEUR 
ELECTRONIC  EQUIPMENT 


We  Specialize  in 


•k  ELECTRONIC  EQUIPMENT 
k  TELEVISION  PARTS 


We  are  Jobbers  of 


Glu*  to  M  t.l  S  .1.  Oal  V  CkI> 

iffouDtiac  OM..I1  Stock 

Hoi.  Lrakth  No.  (Alot 

6  32*  1/2*1  IK#  wkllol 

8/82  I6/ia  200  whit. 

NumiMr  200  to  208  202  blu. 

.11  look  Ilk.  1200  203  (ra.n 

203  BrowD 

206  rad 

207  (non 
206  yellow 

1/4  1  3/16  210  clMT. 

8/82  I  8/16  211  clW 

18/82  1  214  elfwr* 

8/16  8/4  218  eleui 

8/16  7/8  216  cl.M 


FILTER  UNIT 

Thu  unit  1.  Ml  Mu.ll.nt 
Som*  parts  are  worth  uu 
the  whole  unit. 

1—40  MFD  •  4SOV 
l*-ieOO  MFD  •  12V 
1— .5  MFD  a  400V 
S— .5  MFD  Z  50V 
1— .01  MFO  •  40OV 
S— ao  watt  Iteatstors  I 
a— Filter  Chokaa 
3— RF  Chokaa 
1DP8T  Totsla  8w|teh 
Mlarallanaous  bartfwara. 

NSW.  OKia. 
INAL  FACRINA.  SAa  aa. 

(ta  for  67. SO) 


KIT  SALE! 

lUt  o#  50  aaaortad  KNOOS . t 

Kit  or  25  TSIMMSSS— atnsla.  dual  and 

triple  aartlons . 

Kit  or  lo  anaonad  VOLUMB  COMTAOLS.  .1 
Kit  nr  1«K)  i4HM>it<Nl  MICA  and  CIAAMI- 

CON  CONOBNSBM . . 

Kit  of  ion  awnorted  FAFSB  TUSUUkS  CON. 
DSMSIfIS— from  20U  to  600  V . 


GLASS  t.  METAL  HEADER,  rtfht  <li;««‘ »>»' 
aeAlB  la  Ulx5/16'  metAl  cap.  k^ixlte  #267535  ow 


SptNTlAl  High  Volti 
MatAl  Seal  for  S/l( 
orerAll.  #3M  . 


BATHTUB  CONDENSERS 


28  WATT  WIRE  WOUND  POTENTIOMETERS 

Refer  to  Jan.  Electronics  for  descriptiOD.  2.  3-3, 
15,  20.  25,  30.  75,  100,  350.  500.  800  ohm— 

reg.  $3  12.  SALE  PRICE  . II.B* 

IK.  3K.  5K . tl.26.  2oK . $1.40 

AN  CONNECTORS.  COMpLeTC  STOCK*.  lUt. 

SILVER  MICA  BUTTON  TYPE  CDNDCNBCRS 

25.  3«|.  75.  2K0.  500,  SiHiO  mmf . |  .22 

2400  mnif  styi4>  F.V . t  .26 

CERAMIC  CDNOCNBCRS.  IW  A  Kead  thru 

50  mmf.  2000  mmf  style  357 . f  .23 

15  mmf  *tyle  710A.  1>H»0  mmf  w  «itv . j  .16 


RCA  JAicox 

470  MMFD,  laOO  MMPD, 


Td  aisaa— 3  rt.  langtha. 


lanirtha  for  IBc 
lancths  for  66.00 


TERRIFIC  TUBE  SALE 

Brand  New— Standard  Branda— Immedi 

3ca4/a40  . 

1026  . 

lOT . 


CHOKE,  ConneTTatlfely  rated 
165  MA.  5  Henriea.  160  nhm 
dc,  2  Inrh  fllg^  3  Mtg. 
Ctr.  Worth  $3,  BALE  PRICE 
•6  MWt*. 

#1A-158.  2000  leered  in  stork. 


SOLDtKING  PASTl 

SI-rLB  . 1 


CORDS 

rD47A<'5  ft.  Iona  with  AillBator  Cllpa. 

ran  ha  uaad  an  taat  laada  . 

rD307A  with  PLSS  and  JKa6  . 

PLAN  . 

PL55  . 


IIII23.  tiHiT  mrb  oil  niled  with  3H  lech 

«lnr.  0.»l  Mlcriwccond.  ISKV . 16.80 

SE  FdllMlNG  LINE.  Millm  6..1I>1.  tnic. 
inched  lung,  form  2  microsecond  pulse*.  Zo- 


BC  375  Used.  Good  Condition 


7P26.  Wedtlngbou^  . $4.30 

K62.  Utah  . 2.73 

66178.  Dioion.  3  S'  x  5^  x  5  S . 7.36 

60I733-33I.  BCA.  15/ir  dla.  X  IS*  high,  165 
turns  on  primary.  330  turns  seroodai?.  core  is  S' 
stsrk  of  .007  Inch  "li”*  lammatlons,  Magaetle 
Metals  Co.  Audio  56,  used  to  form  7.3  ^croaseond 

pulHft,  1744  In  stock  . 31.30 

I0i736-5f2.  BCA.  sam*  oor*  A  can  as  301.  100 
tu  2o0  turns,  used  to  form  2.2  microsecond  pulses. 

!I7U  jileces  In  stock . 31.50 

AII70I2.  Bendix.  1  S  x  1  7/16  x  1  13/16*  can. 

nine  terminals.  UypwsU  core . $1.3# 

CI2A-I3lt.  Jeffenon.  50  mUUhenry  A  10  mllll- 

benry,  2S  x  3  x  3S . $163 

DI6I3I6.  WE.  frwiueocy  response  50Kc  to  4  Me. 
Video  Input.  120  to  23.'>0  ohm.  Perm.  core.  $1.50 
K2406B.  OB  Mafnetron  pulsing,  blfllar.  230KVA 
pi  sk  power  at  S  microsecond  pulse.  1000/1  duty 
cNcle.  3.85KT  Into  50  ohm  pulse  cable  socket  glveii 
IT. 3  KV  to  built-in  Mag.  socket.  Only  31  in  stock. 

I  mt  $223.  SALE  PRICE  . $I8.60 

K2466A.  QE.  Audio  Modulator.  50  ohm  pulse 

-able  socket  to  long  glass  Insulator . 17.50 

L40iS25.  Wemoo.  Pulse  Inversion.  25  turns  ea 
winding  200  volts  to  200  vult.s  at  3  ampere,  0.63 

ohms  iw\  3«a*  d.A  x  4H'  high . 31.10 

CONVERTER.  Electronic  Lata  Model 
VIK7  input.  115  Tolls.  60  cy..  50  watts  output. 
2jm£lct^witl^NSB^4^v1hrato^^^_^^^JI4J|3 
POWER  SUPPLY.  P|2*4A.  lUdI.rt  to  opm? 
from  12  volts  1>C  to  supply  plate  A  wreen  A  DC 
fUament  volts  to  telephone  repeater  E596  A  TT14, 
Sealed  in  original  packing  cases  with  spare  v1- 
brstor^able^jH[»einsilC|^f^^^^^^^^^^^j66 
ANTENNA  AN80-A.  Si'  ZA  275  w  MCt69  COB* 

neernr  for  B('645.  41S  In  stock . $  .60 

RELAY,  24  Volt.  Tlr^  CP  risre  operate*  on  86 
milUampere.  4  pole  i>T  A  raake-break.  1  z  1  %  x 

1  7  M6  overall.  1000  In  stuck . . 3 

RELAY.  14  VoU.  Strullwrs  r>unil  inXBXIOl.  Bkd. 
24  VIH’.  but  tasv  shaded  pole,  good  for  60  cycle 

TURRET  SOCKETS  4  PLUG. IN  UNIT*,  am- 

plete  storks  op  hand  f»r  Immediate  service. 


BRAND  RESISTORS 


TNINMAL  RltaV  Type  »Jl.  IIO  volU. 

3u  ■■AMD  N6W....  ONLY  61-66 


*5  ohnv— 
6.5UO  ohtn — 


SALES  COMPANY 

Dept.  T,  63  East  Broadway,  N.  Y.  2 
Phone — COrilandt  7-5425 


RED  ARROW  INDUSTRIES 

(A  subsidiary  of  Red  Arrow  Sales) 
AVAILABLE  FOR  SUB  CONTRACT  WORK 

Wd  art  mcmulacturDrp  ol  DlDctroalc  •qtiipmDiit  with  iacUltiDD  now  oyoU- 
oblD  ior  n66Dinbly  work.  Wo  har*  tost  DqolpmDDt,  motol  lobricotlnq  and 
poUshlnq  ploot,  warDhousD  with  inodDm  loodinq  and  pockaqiag  ^qulp- 
moiit  and  •xpDrioncDd  porBonnol.  Wo  can  bo  of  laToluabU  aid  to 
any  orqoaixation. 


mintature  molded  melamine  tie  point  o^  H* 
diameter  by  high  w  2*56  thread.  61426.  .$  .18 

HAROLD  H.  POWELL 

632  Arch  St.  Phila.  6,  Pa. 
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SEARCHLIGHT  SECTION 


TYFE  PRICE  I 

I74B .  U.M 

M4TH . 

M7A. .  4,n 

tlOA. .  7.95 

512A .  5.95 

527  A. .  3.95 

531A .  5.95 

559A. .  5.95 

559B .  3.95 

557A .  57.55 

545AS .  3.95 

571B . 95 

555A .  4.95 

5tSA .  3.95 

595A. .  5.95 

594A .  5.95 

MX45SU...  .75 

417A .  7.95 

454A .  5.95 

445A .  1.95 

445B .  3.95 

45tTL .  55.55 

454A . 5.95 

471A . ’  3.75 

537  .  55.55 

WLi55 .  13.55 

WL551 .  5.55 

75IA .  5.65 

755A .  3.95 

75SA .  3.95 

755AY .  15.55 

755CY .  15.55 

757A .  7.95 

757B . 15.55 

714AY .  5.95 

715A. .  7.95 

71SB .  9.95 

715C. .  35.55 

717A . 75 

7l5AY/mY.  15.55 
725A/B/C/D/Y 

95.55 

731A .  3.95 

733A .  1.95 

735A/B....  14.95 

734A. .  3.95 

734B .  1.95 

735A .  5.95 

735A .  5.95 

735B .  55.55 

735C .  59.55 

735AY .  37.55 


TEST  EQUIPMENT 


Microwov#  K  Bond  2400  MC. 
T8KI*SC  Sfottram  Anftlyur 
K  BrOfid  Flat  Atttnuator 

X  Bond 

T8  12  Uait  I  USWR  Maaiarlaf  AnpllOtr.  2  atanad 

TS  12  Ualt  2  PlaaiMat  far  atava  T5I3 

TS  33  X  Baad  Ptwar  aad  Fraauaney  Matar 

T8  35  X  Baad  Palaad  Blaaal  Qanaratar 

T5  35  X  Baad  Pawar  Malar 

T8  45  X  Baad  Bliaal  Oaaaratar 

T8  145  X  Baad  Slgaal  Gaaaratar 

TS  253  Navy  Varalaa  af  TS  145 

TS  105 

X  Band  Mafia  T  PlmaWaa 
X  Baad  Taaatia  Cryttal  Maanta 
S  Bond 

T83A/AP  8  Baad  Pawar  and  Fraauaney  Matar 
RF  4  Elaetrieally  Tunad  S  Baad  Eetia  Bax 
BC  I277/50ABQ  8  Band  Palaad  Staaal  Gaaaratar 
PC  102  Hifh  Pawar  8  Baad  Sifnal  Ganaratar 


Haialtlaa  1530  Sifnal  Ganaratar  145  ta  235  Matacyata 
Maaaaraaiaata  Cara,  typa  54  Standard  Signal  Gaaaratar 
TS  47.  45  ta  400  HC  Sifnal  Gaaaratar 

Broodcost  Wova  Bondi 
1520  RIdar  Chanalyat 
SMrt  Wava  Adattar  far  I52C 
TS  174  Signal 

Otcilloscopai 
BC  l2t7A  aaad  la  LZ  aata 
TS  34  Oaallliaaafaa  WE 
Satrama  554 

Audio  Froquoncioi 
RCA  Aadia  Chanalyat 

Otiior  toot  Equlpmonf  ond  Motors 
TS  15/A  Maaaat  Flax  Matar  _ 

Gaoarmi  Radia  V  T  ValtnMtar  725A 
Callbratar  WC  1-147 
Ganaral  Radia  1555  tyalaa  tyga  213 
Liniit  Bridfaa 

Baantaa  Standard  Indaetaacaa 

Waatao  Matara  tygaa  430.  420.  741 

Madal  40  PyMatar  ^  ...... 

IRawaan.  matara  0-15  Mleroamtara  5-2  MHINoH 

RADAR  Sata  A  Parta 
APS  3— APS  4— SCR  254 
R-lll/APRSA  Raeahrara 


$10  Minimum  Order 


PHOTOCON  SALES 


MAIL  ORDtR  ADDRESS 
1060-2  N.  ALLEN  AVE. 
PASADENA  7,  CALIF. 
SYCAMORE  4-7 1S6 
RYAN  1-R271 


RETAIL  SALES  STORE 
1240  EAST  COLORADO  ST. 
PASADENA  1,  CALIF. 
SYCAMORE  6-7217 


FEBRUARY  SPECIALS 

Write  for  our  Latest  Sales  Bulletins 

TRANSMITTERS — RECEIVERS 

BC-345— 24V.  OX.  Aircraft  Raealvar 

FIXOFlIiLENT  125.00 

ART- 13  Tranimittar  »  complete  iimallaUoiu 
»ith  (lyiiamotor,  loading  units,  remote,  etc.  350.00 
ATC  Tranamlttar  <Nary  ART-IS)  completa 
instaJlatlona  with  dynamotor.  loading  unlta, 

remoten,  etc .  250.00 

SCR-S22  Tranamlttar- Raealvar  Sata— Complata 
with  PE-94  dynamotor.  BC'-601  Control 
Box.  BC-531  Jack  Box,  AN-I04A  Antenna, 
plugs,  racks,  and  mounts.  New  ArcesaorleH 

EXCELLENT  70.00 


TEST  EQUIPMENT  -  - 

Hickock  OscillaaeaM  Model  195 . SKW  $100.00 

BC-1060  OaciHagragh — a*  Dumruit  X224 

LIKE  NEW  175.<M) 

T8-I00/AP  OteHlaaeage  . EXClXLENT  75.i»0 

TS-224  Dumont  Oaelllafraph.. GOOD  USED  170. (K) 
Maggar— .>0  mega.  500  vulu. . .  .EXCELLE:N*T  75.hO 
Insulatlen  Teater — Superior  Model  glOB.  200 

mesuhms,  Complete  . NEW  49.00 

I-IOOA  Test  M  for  ARN7  and  209  Compass 

LIKE  Nljw  595.00 

IE-I9A  Test  Sat  for  SCR52i — Ctnapleta  with 

manual,  original  factory  packing . NEW  825.00 

LM  Fraauaney  Matar  with  calibration  hooka. 

crrstal.  tubes  . EXCEIJ4ENT  79.50 

BC-221  Fraauaney  Matars.  ('omplete  with  cal¬ 
ibration  book-H.  crrstal.  tubes  EXCEU4ENT  79.50 
TS-II/APN  Taat  Sat  .  00«>D  CONDITION  47.50 
T8-323/UR  Fraauaney  Matar — Calibrated 

and  complete  . N’EW  400.00 

Standard  Signal  Ganaratar  —  Measurements 
Corp.-  Model  78  B.  15-25Ma,  IW  MOMC 

LIKE  NEW  100.00 

MeMurda-Sllvar  Madal  904  Capaeitanea  Ra- 

sUtanea  Bridga  with  manual . NEW  29.50 

Tube  Chaekar— Model  CGI-00057— n5V  ,  00 

cycles  . EXCELLENT  49  50 

Swaag  Ganaratar— Mmiel  M  for  AN/APQ13. 

Made  by  M.I.T.  Radiation  Laboratory 

EXCELLIOT  79  50 

Waatan  Madal  505  Vaftmatar  0-20,000  Volta 

With  4  Model  50.S  multipliers . NEW  89.50 

LU- 1  Radar  Taat  Sat . NEW  79.50 

Inaulatlaa  Taatar— Interstate  Mfg.  Oo.  Model 

1000  . IKCELLENT  80,00 

SC-555  Fragaeaey  Meter . EXCELLENT  17.50 

Outaut  Matar  CWI  80ABJ.  11  ST.  00  cydra, 

P  O.  ABB  Radar  with  manual  LIKE  NEW  49.50 
Cngina  Cylindar  Tharmamater  Taatar— Mark 
II.  Wbeelco  Inat.  Co.,  litm-Constantan. 
Oopper-Conatantan  0-350*0  ..EXCELLENT  75.00 
CMina  Cytladar  Tharmamatar  Taatar  — 
wheeleo  Inst.  Cn  .  lron-('<mstantan.  Copper 
Conatantao,  Cbroad-Alume)  0-i400*r 

EXCELLENT  95  00 
TS-24A/ARR2  Taat  Oaaillatar.  EXCELLENT  29.50 


oellent  basic  movement  for  eonstructinf 

meters.  General  Electric . N'F:W 

Crystal  and  Call  Sata  for  Handy-Talkie— ::885, 
4280.  4840.  5327.5,  5437.5,  5500  K.C.— 2 
cryitala  and  2  oolis  per  set . SET 


Sound  gowarad  haad  and  chast  sets  -man¬ 
ufactured  by  V.  8.  Instrument  Co. 
RXCKIXENT  USED.... $4.95  EACH,  PR. 

PAIR  USED  .  2  95  EACH.  PR. 

CD-55S  Cards— 4  ft.  tinsel  rubber  covered 
NEW 

Matching  Trensfarmar  for  H8-30  Headaet 
_ SKW 


Mina  Dataetor  8CR025  for  locating  metal, 
underground  pipes,  pcosiiecting,  etc. 

With  ManuaU . GOOD  USED 

NEW 


BC-375  Tranimittars.  Completa  with  tuning 
units,  iriugs,  dynamotora,  mountlnga,  micro- 

phonaa.  Export  packed  . LIKE  NEW 

ATD-TraaamIttar  540-t050KC.  50  watt  CW 
and  phone.  Completa  with  tubes,  colls. 

dynamotor  . NEW 

BC-222  Walkla-Talkla— Frequency  28-52Ma 
with  er>stal:  less  tubes,  batten,  and  an¬ 
tenna  . EXCELLENT 


.SKW 


BC-709  Intarghana  AmMiW. 'tti]^’ battery 


.NEW  4  v50 


Saiayn  Tranamlttar  Plaaaar  Inst.— AY 

14  Excellent  for  indicator  EXCELLENT 
Law  laartla  Matar  Type  No.  10047-2A  24 
volt— Pionaar  Inst.  PredsiaQ  type .... 


>1  Qcnaratea 


PLUGS 

PLQ-171.  PL-172.  PLQ-OO.  FLQ-OS,  FL-UT, 
PL-148,  PL-151.  PL-152.  PL-153,  PL-154. 

1*1^156.  PLQ-IOS,  Plugs  for  ARC-l,  ABC-3. 
AHI'-S.  BC^S.  SCR-^.  BC-348,  OP-d.  QP-7. 
LM  Fre«iueiiey  Metma.  and  many  othara. 


Waatan  Tachamatar  Ganaratar  Model  724 

Tvpe  C  . . GOOD  USED 

Waatan  Ctaetiieal  Taehomatar  Model  .545 
for  uae  with  T24  Generator  0-2000  RPM 
RaUo  2:1 . NI-:w 


APN-l  Altimatar  Indlaatar.  baMo  moveoaBt 

0-1  ma..  5  mtk.  shunt.  270*  dial.  An  ax* 
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tms!' . .  . . .* .  . «  ».»• 

15  Aat.  HeClifitMfc  MO  Sitl.  SV  BouDd  tpA 
bftksUte  (SlinAl  Corps  Stock  I4.M 

t.S  A«»s.  WMtM  425.  SVk'  Round  flusA  1^- 

hie  . •  IS**# 

8  Amh.  Wsrton  M7.  8H'  Round  flusb 

block  . . •  M.lf 

S  Amps.  Wtston  425.  3H*  Round  fiuah  bokclltc. 

wltb  eztimol  thcnnooouple  . #  |5.5t 

8  Amp*,  fipnprnl  Elwtrlp  D0>44.  8)5*  Round  ftuob 

bokclitc  . •  51.55 

5  Amp*.  GMtrtI  Etastrie  DO>44.  3V  Round  flu^ 

bnkellU  . M  I7.M 

8  Amps.  Qontml  ENstiie  0(M4,  SV  Bound  fl. 

bnkalttc.  wltb  oztemol  thcrmneouplo. .  I5.5t 

•  Amps.  Gtnsral  EtMtrio  DW^.  SV5*  R^  tush 

bnkelltc.  block  seolc  . 41  83.M 

8  Aoipt.  WootloiMuM  RT*35.  8*  8q.  flush  bo^ 

llte  ooss  . #  17.55 

10  A«ps.  Wsstofi  425.  3)5'  Bound  flush  voMto 

SO  ^ps.'  Triple  oiU7.AV  r  Squor*  ^oliu  w. 
with  extemol  tbsmocoupls  . M  55.55 


3*  Squoro  flush 


SEARCHLIGHT  SECTION 


^  CHECK  THESE  MONEY-SAVING  SURPLUS 


N«w  la  lyryoaa*.  Pile*  Raa««I 

GRID  DIP  METER  KITS 

For  Homo  ttntlons.  TV  TssHpIoIms 
sod  Export  OMotors 

Now  you  m»m  Snow  wMf  yttr  •o«l»* 
iM«il  it  In  to*  rwOi*  M  tew  Ml.  mTo 
oes.  WaNW  ooortN.  !.«  t»  t?0  wit. 
lOwl  «*r  POtwt  •r  ew  mtaiStp,  Nar. 
monic  inOitolor.  aOn^tltw  wwvflttr. 
•ntMwrvt  tvntO  cirevi^  twf  wwot,  tOa. 
IOmI  99r  TVl  tOtekin*.  Powtr  foatip^ 
mofitt  O.P  Oiawwt.  IPO  V  we.  totity 


TNIRMADOR  SRECIAL  TRANSPORMEBS 

RwMt  lor  Gossiwoot  I  lisritofy  osoh 

All  bsrwmiioltf  sonlod  srlth  plois  tsnploolo.  _ 

cniTtr.  oM.  enortn.  v..|eM7so.  looo  v 
Ton  V  cr  ao  loo  ooo  cr  at  too  ooo  v  at  ot  too 

■A.  •  Otowiaat  «A.  9  Oloaiaatl  omu  •  Otoaiaat 

wiaOlafs.  0.»>  IwiaOiaoa.  0.9-0A.  i  wiaOiM*.  0.8-OA. 
PA.  oIa.  P-PA.  «.8.|.PA.  P-PA.  P.9«4A,  p.9A. 

pop.  Wt.  no  IPs.  pop.  Wt.  14  LOa.  pop.  sot.  9P  lOa. 


M  C7  OR  ^OOTWAIO  la  UPA 

iTi.,  tte.  »i.  ariSi 

MARK  IX  AIRCRAFT 

MARINI  COMPASS 


wttk  12  w  24  V  talk,  k«t  Mk  ta 
ehsof^  to  ehsop  5  V  onto  MO 

wHIioot  stodHkotloo.  Assorpto 
llootiao-l*-ftl«*h«<  5101  roods  dirsotly  from  tho  fr^ 


TSS23/U  rtIQUIHCY  THOROARSOH 
METER  CASES  SWIN6IN«  CHOKE 

IM  Ott.  0«T  ttr  Mk-  T.|».C-3»S.2W.  Saak. 

•triMllMi  krtkl..  RnkE  Bruk  k«r.  Mldkkl  vMk 
•tw  . S3.N  M.  k*«  . M.M 


JUST  ARRIVED!  A  Ra«l  VbIhb  Scoor! 

WESTON  AIRCRAFT  METERS 


raaiaiaa  l*aiil  aiova  _ 
p*  aaatar  airarwR  la.  A  4  QC 
Ortp.  oav*t  aaat  #  |  .rIO 
lOsaOarSa*  Hr  PaM  I 


Chkck  Thik  Lbt!  Part  af  Oar  Caaialata 

TEST  EQUIPMENT 

All  ovoiloMo  diroit  froa  stook  ond  rondo  for  la. 
a^to  shloOMol  Wrt^jo^  a  tSogonTiSr 
adm  ^  roopost  lor  nod  loloraotlool 
r^l5/AP  L’l^  5*0*al  OaaaraSar 

r|.l4/AP  fl*  Oaaapasop 

[••‘•/AP  iH*;  tv!L  fr! 

1^23/AP  5^  Oyaamatar 


75.15/ AP 

T|.I4/AP 

Ti<l5/AP 

tf.23/AP 

Ti.33/AP 

T5.S0/APCY54 

Tf.85/AP 

Ti.4l/CRII.| 

T5.45/APM.5 

T5.47/APR 

T5.|5/APtl 

T|.5I/AP 

TM/AP 

Ti.74/UPM 

T5.55 

T5.02/AP 

T5.I55/AP 

T5.II0/AP 

T5.I25/AP 

T5.I8I/AP 

T5.|43/^M.| 

Tt.i54/AR 

T|.|75/ARN.5 

Ti.l75 

T5.I55 

T5.I02/CPM.4 

tSi3s/tpn-2 

T5.27I^AP 
lE-IO  Tost  5ol 
!  IC.45B 


/lllAIIKI 


Dopt.  L'10,  541  S.  Vormoffif  Avo.,  1.00  Anfoloi  S,  DUnhMt  t.2311 
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RADIO  FREQUENCY  AMMETERS 


OtnrUT  UNITS,  ooaplato  wltb  extomol 

1  Aap.  Goaorol  Eloatfle  00.44.  3)5'  Round^lhi^ 

bokallta  . . •  511.55 

1  Aap.  Wostoo  425.  3)5'  Bound  flush  b^^lto 

. 9  8II.OT 

l.I  Aap,  WMtkk  M2,  m'  Bound  lukh  bmM 

1.5  Aap.  GsaaroJ  Etostrle  OW.52.  8)5'  Bound 


'A.  C.  AMMETERS 

155  MillloMpsroa.  Gootrol  Elostrlo  A0.22.  3)4' 

Round  fl.  bokallta  coaa . #  84.55 

55  Aapsra.  Wastlsoliooso  NA.35.  3)5'  Round  flush 

bskallta  esaa.  85  to  500  cpelaa . A  85.55 

75  Aaporos.  BoiHaptM  32  C,  SH*  Round 

bskallta  . 9  14.15 

150  Aapora.  Moltlrmops.  Gtoorol  Elostrlo  A0.28. 
8)5'  Bound  flush  bsksllta.  5  Aiw  aoaaaMl 
with  sxtamsl  eurtoot  trsnsfomar.  Inis  unit  eon 
asBllT  ba  msda  Into  s  HtUtlrsnfs  Anunioar  eon* 
tslnlnt  SDj  or  Sll  of  follnwlnp :  5.  15.  30.  50.  75. 
155.  Slmpla  wlrlnf  dlsfrom  funUhod  with 
matsrs  or  frao  on  raquast - COMT  ONLY  57.55 


Ws  cpselsllM  in  slaetneol  Instmaants.  Ora 
75.005  motars  In  stock.  Sand  for  our  Istsst  droulor 
showlnf  our  e<»plata  Una  of  Surpius'Nawmusron- 
tssd  aataro. 


D.  C.  MICROAMMETERS 

500  Hlsrpoiiipsra.  Gsaarol  Elsctric  DW.40.  S'  Round 
flush  rlnt'Clsmp  aountad  (non  flsnsad)  bnks. 
esse.  100  M.V..  se.  esUb.  0-1  MiUlsinpara.  sn- 

nrox.  800  ohms  ratistsnca . A  $8.50 

500  Mlsrooapsrss.  Glapsoa  0105.  8)5'  Round  flush 
bskallta  spproz.  stP)  obniH  rasistsnca. . .  .as  88.80 
500  Mtsrssapsrsi.  GsasrsI  Electric  D0.4I.  3)5' 
Hound  fiUHh  bskallta  ac.  csllb.  0-80  Kilovolts 
D.C.  Supsliad  with  pspar  Volt  <Him-MUllsa. 
aster  a.,  spprox.  850  ohnu  rsslatsoce.  .pt  85.15 


D.  C.  MILLIAMMETERS 

1  MIIHsap,  Wpstlsfhssss  NX-35.  3)5*  Bound  fl. 
bnfcsUU.  (JAN  typo  MBSSWOOIDCICA)  SODrox. 


flush  bskaUte.  (JAN  IIK35W0021K'HA)  A  55.55 
5-0-5  MIIHsaa.  Wsstsrs  Elsetrlc.  3)5*  Round  flush 
bnks..  concentric  style  morecMni  spprox.  100* 

dsGseUon.  m.  esUbrstad  50-0-50 . A  M.55 

15  MUHnaps.  tIapsM  20.  8)5'  Bound  flush  bnks- 
llta  (JAN  tnw  MB  85WolSDCMAi . . . .  A  15.05 
80  MllUsaps.  Gsssrpi  Elsstrls  00-53.  r  So.  fl. 

bsh^ts .  m  55.55 

55  Minisaa.  Gsasml  ElsetHs  00^1.  4)5*  RdT fl. 

bnfcallts  . A  I4.5fl 

155  Mllllsaps,  GsssnJ  Elsetris  00-41,  8)5'  Bd.  fl. 

bskallta  . A  «45 

155  MINlsaps,  Grass  555.  2)5*  Round  flush  bsfeeUts 

ossa  . A  18.55 

500  Mllllsaps.  Grass  GW-lll.  8H'  Round  fluah 
bskallta  csss  (JAN  typs  MBISWIOODCMA) 

500  Milllsapa,  fliapsss  25.  3)4'  Bound  flin?  £ka^ 
llte.  (JAN  type  MB3.5W300DCMA>  . .  A  55.05 
800  MlWsapa.  Assernl  EJsstrie  00^  3*  So.  fl. 

bnkeUte  . A  n.85 

500  MUHnaps.  Gsssral  Elsstrle  OW.4I.  2H*  Round 


500  MINIsaH.  Gsssral  Elsctrle  00-53.  3* 


500  Mllllpaa.  GsssrmI  Elsetrlc  00-41.  3H*  Round 

fl.  hnka . A  $4.55 

1000  MIIIIpmm.  EleetsI  350.  34*  Rd.  flush  hnhe. 
SPSS  (JAN  MB35W10(ID<’M.\I  Hesla  csllb.  0-100 
osptkn  "DC  MlLUAMPimRR  x  10*'  Mft.  by 
nsrtrlosl  Dtrlalon  of  V.  fl  Tlae  Corp.  A  54.55 
1055  Milllsap  I  Aapsrs.  Osjpr  Aasss  #  515,  3)5* 
Rou^  flush  bskallta  csss . A  I4.s5 


MARITIME  SWITCHBOARD 
338  Coaal  St..  N.  Y.  13,  N.  Y. 
Worth  4.8217 


Ordan  seoaptad  froa  rstsd  ooooarns.  pubUe  Insti- 
tutloos  sod  stendM  on  open  soeount,  othsn  pisssa 
and  55%  dsposft,  bnlsnos  C.O.D.  or  chsek  with 
order.  All  prlOM  FOB  our  wsrabouss.  N.T.C. 


SEARCHLIGHT  SECTION 


2.25  W7 . 

12.95  S38 . 

2.95  M3  . 

9.45  M5W . 

.54 ' 551 . 

3.95  899 . 

2.95  Ml . 

9.95  894 . 

3.49  895 . 

1.99  899A . 

19.95  872A . 

2.75  874 . 

2.95  879 . 

7.95  879 . 

3.95  931A, . 

2.25  . 

I9.W  Jg . 

958A . 

43.95  959 . 

1.95 ' 1291....t. 


394TH. 
319A... 
319A.  . 
329A... 
331A. . 
353A.  . 
371B.  . 
417A  . 
459TH 
459Tt. 

539. . .. 

531 .. . , 

538.. . 

559.. ., 
,  931P1. 

!  793A . . 
795A.. 
7I9A.. 

I  715B.. 
'  715C.. 


.25  8929 
4.95  8921  _ 

4.95  8925.  ... 
.99  9993 

.95  9994 _ 

.45  9995 
2.29  9994 

1.25  C4J 

.45  CRP72  . 
.45  E1148  . 

.38  PGIM. 

3.25  HY45 ... 

1.95  ,  HYlt4B 
.98  HY4I9.. 

1.25  .  RK25. 
1.49  I  RK49... 

.35  RK43... 
I  75  VT99... 
I'll  VT127A. 
'  7C4.... 

24.95  I  7E5 . 

2.59  7R4 . 


OA3  VR75  31.39 
OB3  yR99  1.25 


3J49 . 

2K25 

2X2 

2X2A 

2V3<; . 

3.84  .  . . 

3A5  . 

3B7 . 

3D4 . 

3B24 . 

k:pi  si  .  . 

K:24 . 

3C28 . 

3U21A. .  . . 

3D23 . 

3E29 . 

3FP7 . 

4A1 . 

4AP19 
4B28  . 
4E27  257B 
5API . 


OD3  VRI59 

1B22 . 

1B23  . 

1B24 . 

1 B24 . 

1B27 . 

1B29 . 

1B34 . 

1B54 . 

1D8 . 

IL4  . 

2C25 . 

2C24 . 

2C34 . 

2C49 . 

2C44 . 

2J22 . 

2224 . 

2239 . 


895  . 
897.  . 
819.  . 
811 
812.  . 
813  . 
814.  . 

815.. 

829.. 
839B 
832B. 

,  833A. 

834.. 


8t4efc  No.  4037A8 


Prl.  #1:  110/220  T.  00  cy.  8«c.  91;  410- 


Serves  Schools,  Lobs,  Industrials 
Jkvl  Values — Same  Day  Service 


WESTIN6H0USE  TYPE  TD 
TIME  DELAY  RELAY 

IISv.  60  ey.  8PST  gloss  enclosed. 
Adjufltoble  d«loy  2 
seocmds  to  m  CT  OC 

minutes  . 


THERMO-COUPLE  RF  METER 

0*750  mUlloffipo  eoUbroted  0*10. 
lloch  dihsion  ba  seole  75  mlL  SV4' 
meter  Type  DW  52,  am  ma 
mode  by  OE  . 


VIBRATOR  TRANSFORMER 

Prl  6r.  Sec;  OOOr  C.t  9  100  mils. 
Mode  by  Chicogo  Tronsfonner. 
Vpri^t  mount.  Mt. 
dim.  r  X  2*4'.  H  3'  91  OO 

X  1>  2X' X  W  2%'.. 


APPROACH  INDICATOR 


$3.95  eg. 

2*'  SPEAKER 
4  Otim  Vsios  Csll 

Self'Contolned  tronsfonner:  nylon  porch* 
ment  cone.  Excellent  for  tweeter — con  be 
UMt'd  os  mike.  Onginolly  mode  90 

for  Hon<Ue  tolkle . 


HEAVY  DUTY  POWER  TRANSFORMER 


93:  6.9  ?.  9  13.5  omps.  94:  5  ▼.  9  3 
omps.  95:  2.5  t.  9  1.7  ompo.  Dimen¬ 
sions:  H-6H'— W  OH'— D  5H'  Wt.  SS 
lbs.  Mode  by  G.  E.  for  U.  8.  Nsvy 
Exceptlonol  rolue!  Open 


-Phone  worth  4-3270 


ACORN  ELECTRONICS  CORP. 

r.O.e.  Mir  wsrvhMiM  In  N.V.C.  Minimum  orS 

76  Vesey  St.  Dept.  E-2  N.  Y.  7,  N.  Y.  ?•,.  •“'  - 


fOk  SALE  BY:— 

The  President, 

Tantalum  Refining  and  Mining 
Corporation  of  Americo  Ltd., 

5th  Floor,  185  Bay  Street, 
TORONTO,  Ontorio. 

5  KW  *‘Scientiflc  Electric*’  Dielectric 

Heating  Unit.  Model  SP-S.  Serial  1045. 
20—30  Megacycles  complete  with  timing 
equipment,  etc.  Klectrodee— 4'  x 
Input — 220  Volts,  60  cycle  otnglejphye. 

6  KW  ’’Scientific  Electric”  Dielectric 

Heating  Unit.  Model  SE-68,  Serial  1876, 
20 — 30  Megacycles  complete  with  tubea 
timing  equipment,  etc.  Electrodes — 
6H'  X  8H*  in  interlocked  beating  cham¬ 
ber.  Input— 220  Volte.  60  cycle  single 
phase . Sl,200.00 

8  KW  ’‘Scientific  Electric”  Dielectric 

Heating  Unit,  Model  SE-3A,  Serial  1242, 
20—80  Megacycles  complete  with  tubes 
and  timing  equipment,  etc.  Electrodea— 
SH'x  SH'lo  interlocked  heating  cham¬ 
ber.  Input  voltage — 220  volts,  60  cycles 

single  phase . fPOB.OO 

This  equipment  was  made  In  U.  S.  A.  and 
Is  practically  unused  having  become  re¬ 
dundant  owing  to  changes  In  proesM. 
Prices  quoted  can  be  subject  to  negotia¬ 
tion. 

Prices  F.O.B.  Edmonton 


10  MFD . 400  VOLTS 


57  CENTS 


AHhessh  rates  st  400V  ssalset  sn  epsratlsf  tesiMrsttire  or  72*C.  thee#  nsttssallv  faaese  648  MFD 


I  will  nest  all  esmmerelal  speelficatisne  ssd  osermts  at  iOOV  prsdded  tliaf  the  etemtlns  tssi- 
deee  net  exceed  40*C.  Meaesrlne  3  5/16  x  2  x  3  28/32  end  eaeked  24  te  a  earten,  welihlsf  43 
lit  Item  Alls  the  need  fer  sn  eaeeilest  fitter  and  sewer  eerrettlen  devtee.  Lent  lattlne,  extremely 


lew  In  dialectrte  leakase  and  ivmilnMe  In  isfilelent  snantity  fer  n  larte  maniifsetsrer.  Smell  suanttti 

8.87.  Carten  esanthlee  9.45.  Samplet  sses  ressett 


WESTON  LABORATORIES 


Weston  93,  Mossochusotts 


Volume  controls  and  other  electronic  components 
We  need  everything.  Send  us  your  complete  lists. 

ELECTRONIC  SURPLUS  BROKERS 

14*  Chambers  St.  Pfetor  3-1591  New  York,  7,  N.  Y. 


Connectors 

FOR 

IMMEDIATE 

DELIVERY 

What  Types  Do  You 
REQUIRE? 

WRITf— WfJtr— PHONf 

V/ILGREEN 

74  CortlaadE  S».  N.  Y.  7,  N.  Y. 
0A-7-4862 


DUMONT  4.CIRCUIT  INPUTUNER 

Serlst  T-3A 

Penturlng  FM  BAND  reception,  ss  well  ss  18  TV 
channels.  Fits  Into  dual  channel  IF  eystm.  Type 
630  receiver*,  without  alteration*.  Wfbn  gain 
2-to-l  ration  on  high  chiumels,  low  nolee.  Input 
impedance  300  cduo*.  21.25  moe  sound  center  IF. 
Continuous  tuning.  Complete  with  OC 

TUBES  and  KNOBS .  ^AToTD 


PIONEER  GEN-E-MOTOR 

Type  E-3:  Input  14  TDC  9  8 
SIUP6  DC.  Output  550  V  9  w 
120  mils  .  w 

$P-I2$:  Input  28  VDC  9  2.2 
ampB  DC.  Output  270  V  9  i 
120  mlU  . 

0S-I2S:  Input  28  VDC  9  1-2 
amps  DC.  Chitput  260  V  9 
60  mils  . 


CARTER  6ENEM0T0R 


400  V  9  375  mils  6C. 
Perfect  tor  mobile  eom- 
municstlons  in  car.  plane 
or  boat.  BRAND  NEW. 

Ust  8M.  ^99  OK 

Our  Price 524,95 


T.17B\^/ 
CARBON  MIKE 

Single  buttem  csiimi  with 
press-to-talk  switch.  5  ft. 
rubber  cord  and  PL  68 
plug.  Used,  but  In  per¬ 
fect  condition.  All  tested. 


BRAND  NEW  STANDARD  BRAND  TUBES 


MARITIME  INTERNATIONAL  COMPANY 

11  State  Street,  New  York  4,  N.  Y.  Cable  Address  "Foxcroft"  '  Phones:  DIgby  4-3192-3 


AN"  "K 


We  ore  empowered  to  buy  for  the  manufacturers  and  pay  highest  prices  for 


OB3  VR99 
0<:3  VR195 


3.25  24G  . 

2.25  45  Spec 
2.19  ,  I99TH 
4.95  152TH 
1.98  2t5B  . 
4.95  211 

2ISA... 
!-5?  217C.  , 


4.95  25eTH 
17.5e  :  285A  . 
3.39  i  284A. 


WK 

GK 

SK 

NK 


3108 

3106 

3102 

3100 


326 
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SEARCHLIGHT  SECTION 


Ultro-Viol«t 

FluorMccnct 


BRAND  NEW 


ALL 

MERCHANDISE 

GUARANTEED 


PHONE  and  CW  TRANSMITTERS 

from  25  wotts  to  1  kilowatt 
including  many  nayy  and 
ground  units: 


TBL 

TCS 

ET4332 

TBK 

TAJ 

BC447 

TBM 

TAQ 

ET8010 

TDE 

ET8023 

RADAR  and  SONAR 
MARINE  and  AIRBORNE 

SA  SJ  yj  APS  2,  3  .nd  4 
SO  SF  YG  ASB 
SN  SL  SD  CPN-6 
SO  SK  etc.  CPN-8 

QCO,  QBE-WEA,  NAA,  «tc. 


TELEPHONE  SWITCHBOARDS 
BD-71  and  BD-72 


Also:  Dynamotors,  Converters, 
Invertors;  Magnetrons;  Klys¬ 
trons,  Speciol  Purpose  Tubes; 
’/i-million  insulators,  all  types; 
Microwave  and  test  equipment. 

1500  BRAND  NEW 

DM-32A 

Dynamotors,  with  bases. 

$12.00  each 


COMPASS 

COMMUNICATIONS  CO. 

393  Greanwich  Street,  N.  Y.  C. 

Phone:  Bt  okman  3-4510 

Cable  Addren:  COMPRADIO,  N.  Y. 


TENNEY 

High  Altitude  Chamber 

T— iperetNf  CMtrtI  7t*  P  ISS*  Fe 

HiaMIty  eeitrei  op  H 

AltHatfe  — wtrel  •«  level  te  IMM  ft* 

Ueei  llttleb  like  eew 

KINGS  COUNTY  MACHINIRY  IXCHANGi 
408  AtleMk  Avenee.  BreeUyn  17.  N.  Y^  Dept  '*£*’ 


HEAD  PHONES 

Sefceeii,  LaNerpterles.  lePeitrlel  UMre:  We  have 
evelleNe  teeelM  Westere  Cleetrle  tjve  7l8eR 
lePeretery-type  hm4  pheeee,  eeieelele  eeN  ever. 
Oe«i*t  ceefete  tliMe  with  terHue  «1lttpry  efferinpe. 
Wertti  $15.  eeet  yen  $3.10. 

THB  OVCRIROOK  COMPANY 
MoeMchyMttt 


SURPLUS  EQUIPMENT 


INVERTER  UNIT  PE  218 


Output:  116  VAC: 
Single  phaee;  PF 

.90;  SBO  500  cycle; 
1500  V.A.  Input: 
25-$$  VDC;  92 

amps;  8000  rpro. 

Bxc.  volts  27.5;  Le> 
land  Electric  mfg. 

$29.95 


ONAN  MOTOR  GENERATOR  SET 
MG  075-G-1 

(tenerator  116  VAC; 

480  cycle;  5.3  Ampe.  jm — L. 

.•iKW:  PP  1.0;  Also  fi— H— 

28  VE>C;  100  watt;  | 

3.8  Ampe;  Driven  b>  I 

115-230  VAC  •  2hp 
motor;  80  cycle: 

aingle  phaee:  3460  *  ’  /r  jm 

BRAND 


BLACK  LIGHT  KITS 


Now  .  .  .  build  your  I 

equipment  at  a  new 
low  coet  with  theee 
eaey  -  to  •  aeaemble 
componente.  Kit  con- 

tatne;  Ultra-Violet  tube  brackete.  ballaet, 
■tarter,  wire,  plug  and  wiring  diagram. 

4-W^att  Kit->(6H*  tube) . SS.Ob 

8-Watt  Kit — (12"  tube)  . $4.0(1 

G.  E.  INDUCTION  VOLTAGE 
REGULATOR 

Motor  Orivofi  (No.  7232100) 

Type  AIRT;  80  cycle:  Form  M;  Indoor 
eervice  66*  C.  riee:  KVA  1.73;  Cont.  Duty. 
Primary  Volt  116;  Load  Amp.  10.5;  %  Ralee 
82.8-  %  Lower  82.8;  Approx  wt.  140  Iba 
Original  coet  more  than  $600. 

BRAND  NEW . $170.00 

BLOWER  UNIT 

Single  exhaust  with 
^  aquirrel-cage  type  fan. 

Intake  2H";  outlet  2*. 
/T^Jbw  Delivers  approx.  55  cu. 

'Kflm  ft./min.  115V.AC  <80 

<*ycle)  DKldTO  motor. 
Simple  to  install  for  any 
use.  Govt,  coat  more 
than  $20.00. 

NEW . $$J5 

ALL  EQUIPMENT  F.O.B.  PASADENA  • 


$195.00 


POWER  RHEOSTATS 


Standard  Brands  6  ohma  100 
.watt.  4.48  amps 


$1.95  ea. 


Specially  Priced 


PIONEER  AUTOSYNS 

AT  1:  2«  Volta;  400  Crcle . biM  Eorh 

AY  5;  26  Volta;  400  Cycla  (Haa  hollow 
«haft)  . •».»*  Kiwb 

SMALL  400  CYCLE  MOTORS 

1  P.H..;  IIS  Volt:  1.1  Amp.;  6500  RPM;  H.P. 
.03;  Torque  in  os.  8;  Requires  2  MFD  ca¬ 
pacitor,  Motor  else  x  IH". 

LIKE  NEW . $3.$A  Each 

COMBINATION  ELECTRICAL 
REPAIR  KIT 

For  fast,  sniderless  terminal  connections. 
A  combination  cutter,  wire  gauge  and  con¬ 
necting  tool  for  servicemen,  electricians, 
electronic  technicians  and  others  who  must 
have  permanent,  trouble-free  connectiona 
ONLY . $$.$$ 

PLEASE  SEND  FULL  AMT.  WITH  ORDER 


jJ/e. 


BOX  356-E  EAST  PASADENA  STATION 


x^tipiuu^ 

PASADENA  8  CALIFORNIA 


RADAR 

SCR  64SA  Search  and  Track.  Coopleu  trailer,  power  supply 
and  spare  t^rts.  Nearly  new.  Writs  for  deacrlptloo  and  prloa 

PORTABU  PUMP  ASSEMBLY 

Leland.  119  v.  80  a  I  pb..  1/8  H.P.  motor  and  D.  Roper  •$ 
hydraulic  pump.  809  Iba  P8I  max.,  125  Iba  P8I  eootlDQous 
^  3.1.5  fallone  per  min . II2.00 

SEARCH  LIGHT 

Slmaiing.  12*  Curtis  lighting.  Ine.  115  v.  a-c  or  d-o,  1090 
welt.  C’ompleCe  w/bulb.  Com  re  w/mouating  amembly  thatgeee 

340*  horlsontal  rotation  and  110*  vertloal  rotation . If7.80 

AUTO-DRYAIRt 

Model  230.  115  r.  80  ey.  for  preasurlilng  high  alUtuds  aler- 

trnnlr  equipment  . . . SliAOO 

MOTORS 

General  Beetrlo  geared. 


Filament.  Amerlean  TraoMormar  Ca  Ipsa 
29100.  W8.  .050  KTA,  60/00  ey. 

8P.,  36  KVA  test.  18  KT  d-e  opsratlng. 
Prl  115  v..  See.  6  v.,  10  ampa  w/lntagral 
•taad-off  ininilator  and  aocket  for  #871. 

878,  etc.  recUfler  tubee . $12.50 

2  tsr  $22.90—8  far  140.0$ 

CAPACITORS 

9.1$  mfd.,  1285  v.  00  e.  a-«  or  4000  v. 
d-e  power  factor  eorreetien  8.0  KY.  A.R., 


17  T.  <i.«  •  o.T  rTni 

RPM.  1  ot/ft  tomos.  .$$.•$ 

Mectrlc  1/18  H.P^  118  f. 

80  C7  1  ph.  1800  Rra  $4.71 
GENERATOR 
Bmdix  model  NSA8.  Out¬ 
put  118  T.  a-e  10.4  aaeps. 

KOO  ey.  8P.  and  18.8  v.  d-e, 

80  amps  4$  2400  RPIL 
Self  eidted,  epllned  drtm. 

New  Orir  packing.  .M7.80 

RtCTIFIIR 

Dry  Dlee.  8.5  ».  a-e  FWCT. 

2  2  T.  d-e  •  I  amps...  Tig 
4fsr|2.8 
Weetlsehesee  Tramferaur 
18.400-0-18.400  v.  •  9  KVA 
eentlnsene.  Weetlsihsnas 
Fllawent  Traeefsnser.  Il.l 
V.  O  40  ampe.  Both  traas- 
fonnera  baea  118  v.  00  ey. 

1  lA.  prlmarlea  Wastlng- 
houaa  Choke.  80  h.  #875 
ms.,  insulated  for  17.600  y. 
continuous.  ft)  WL-681 
reetlfler  tubaa  M.OOOr  smk 
inrana  Oomplete  IlihOO 
POWER  SUPPLY  COMPONENTS 
TRANSFORMERS 

Plata.  Amerioan  TranWormer  Co.  Spec. 
29108.  Prl.  118  v.  00  ey.  10.4  KTA.  Sm. 
17.000  V..  .880  ampa.  88  KTA  tern.. $08.00 
Plata  American  Traaeformer  Co.  Spec. 
2910$.  Same  as  above  but  oeoter-tapped 
to  handle  1  amp  •  MOO  v . $^00 


4^_.-  .  Cat.  #A7548.  oil . $3.79 

igh  klUtute  ak^  L$8/l  $8  mfd..  7800  v.  Cat.  #98F800 

. lltKOO  $12.8$ 

1.0  mfd.,  25.000  v.  d-e..  Oat.  #14P89 

I3$.00 

lx.lS  mfd  .  #  8000  f.  or  .078  mfd.  # 

18.000  T.  Vitamin  Q . 12.80 

RESISTORS 

Plied,  w.w.  100,000  ohm.  200  w.  femle 

ends  . ^1.00 

Plied,  w.w.  9,000  oh^  200  w.  ferrule 
ends  . II.W 

MITERS 

ToU  Meter.  S'  Weston  ModM  901,  1  ma 
r.a  calibrated  0-20  KV  d-e  w/Wcil«  20 
meg.  preeieloa  metm-  multlNler,  atand-off 

Inaulatora  and  ellpa . IIAOO 

Metar  only,  leas  moltlpller . 9  4.90 

Ammeter,  a-e  9*  Weatla#M)^  NA-99  sr 
Wectoo  Model  470,  8  ampa  f.a  dsAaectaa: 
aeale  calibrated  0-190.  Includea  doughnut 
type  currant  tranaforaaer  w/200-8  rude  at 

25-188  ey . 80.80 

VoK  Meter  V  Weston  ModM  901,  4  KV 

d-c.  1  ma  f.a  calibrated  0-4  KY  w/4 
meg.  Weston  precision  mttltlpUera...$7.90 
RELAY 

Magnetic  overload,  Allen-Bradley  #810. 

8.8-lk.L  ampa.  800  v.  max . t7.M 

WIRE 

SiB^ei  type  8.  800  V.  (18)  eonduetor  #18 
A.WU.  Approx.  KKMP  reeU. . .  .8l7$.80/M' 

CONTACTOR 

AUen-Bradlmr  A  Weetlaghooee.  Ill  v.  00  ey.  eoU.  DPSTT.  19 

amps . |4.l$ 

HIGH  VOLTAGE  RECTIFIER  POWER  SUPPLY 

Vartablr  output  0-15.000  v.  d-e  #  500  mUa  Input  115  v. 
ns  ey  8P.  Army  type  RA-S8.  Slu  83V4'  x  59|p  z  6«%* 
Wt.  2040  Iba.  Units  art  new.  rompleta  with  apaxu  tubm  and 
remote  control.  Write  for  detailed  Informatkm. 


I  HiW!i 

•  low  prices  , 

i  •  values  ' 

•  equipment  i 

•  components  J 

Note  All  merchondifte  oof  J 
dtsignofod  ot  new  ii  J 
gweronfrod  fo  b*  in  ex-  I 
I  ceilenf  to  now  condition.  \ 

f  EPCO  i 

1577  t.  7th  St.  4 

f  Lo»  Angelet  21,  Celif. 
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SEARCHLIGHT  SECTION 


CALLING  ALL  ENGINEERS! 


>  ■  I 

1 


TELEVISION  CAMERA 

1350  IIm  raMlnHM.  Easily  cMvoftaO  la 
pfOMat  RMA  staaOords.  Circoils  ovalloMa 
sritk  caowra.  Coo^latf,  likt  now. 

W§  HAVi 
APS-4  RADAR 
APS-6  RADAR 


MARK-16  RADAR  COMPLETE 


MARINE  RADIO  UNIT  FT  102 
(167BY  Transmitter)  200  W.  4 
bonds  corering  range  of  2-24  me. 
HPtf. 

BC-1100-A  TRANSMITTER  wHh 
remote  control.  125  W.  115  VDC 
or  AC. 

IC-452  TRANSMITTEr" 

300  W.  13-7.0  me.  Point-to-goinl 
ond  oir  worning.  A1,  A2  ond  A3 
emission.  115  ond  230  V. 


RC-184  IFF  EQUIPMENT 
Brand  new.  Complete. 


COMPLETE  LINE  OF  TEST  EQUIP¬ 
MENT  SUCH  AS; 

TS-36/AP  TS-117  WAVE  METER 
TS-35/AP  TS-102A/AP 
TS-106  TS-12/AP  (Unih  1  I.  2) 
1—177  HICKOK  TUBE  CHECKER 
TS-1B4A/AP  _ 


WE  ARE  LOOKING  FOR:  AU  TYPES  OF 
RAOAR,  GROUND  mi  AIRCRAFT  RADIO 
EQUIP. 


Wo  Wont:  BC-34B  ART-13 

ARC-1  RTA-1B 

MN  62  R5A/ARN7 

BC-1000 

TBLL  US:  WHAT  YOU  HAVE. 

COLUMBIA  ELECTRONICS  LTD. 

S24  S.  SAN  PIDRO  ST. 

LOS  ANOILIS  IS,  CALIF. 

Cable  Addfosi:  COfLKT 


Automatic  Electric 
2  Decks  10  Poiots 

TELEPHONE 

RELAY 

24  VOLTS  D.C. 

$11.00 


CAN'T  KINK  CABLE 

S  eood.  S/IW*  dl^  TouA  rubber  ooveiod.  For 
remote  or  Ant.  C<Mitrol.  Foot  Switch  etc.  Cut  to 

jrour  order.  50  ft.  or  more .  3VlC  Tt. 

550  ft.  Meul  reel!  Sxpreet  CoUeet . .  $15.00 

RCA  100 A 

Free  Fleatini  Ceee  Soeafcer. 

Remored  from  rooms  of  a  large  N.  T.  Hotel. 

Origliial  ooet  I3S.00 . $i.SS 

3  fer  $5.00 

WE  14  A  11  Tolt  Telef^ne  lamp. .  .doi.  $1  *50 
CH  4  pole  35  ampere  llSr.  AC  relay.  $4.90 
61  3  ampere  Mercury  Switch  .|ii 


WE  14  A  11  Tolt  Telef^ne  lamp. .  .doi.  $1  *50 
CH  4  pole  35  ampere  llSr.  AC  relay.  $4.90 
6E  3  ampere  Mercury  Switch  *««  ka 

lla«  tube  . . S  for  52.50 

ISOLATION  TRANSFORMER  $1.95 

Nat.  known  Mfgre.  50  watt  3  windings.  115  T.  to 
115  y.  90  ey.  Ideal  to  prevent  tho^  frmn 
■nail  radios  and  medical  and  electronic  devloes. 

Shipping  Weight  5  Ibe. 

Other  slsee  and  ttO^lO  In  stock. 

NEW  HOLTZER-CABOT 
TOTALLY  ENCLOSED  MOTORS 

so  R.P.M.  ReversIWe 
SInilt  Phase 
Capaelter*RMn  tyt 
115  Veits  AC  50 
cycle  0.3  Am$. 

T  er  a ■ e 


STEVENS-ARNOLD 

Steven B-AmelO  Reseaaat  Relay 

Only  two  types  in  steek.  ^  ^ 

442  and  240  CPS  eltlier  one .  $4.50 

Beth  fer  $8.00 

AAA  CYCLE  MOV  A.C.  I  AMP 

•ovv  CONVERTER 

V«  H.P.  D.C.  MOV  MOTOR  HOLTZER  t.AO  RA 

—CABOT  M.6.  218 . 

R^LER  LEAF  MU  SWITCH.  QQ 

l66  for  $26.66  "’ 


30NIOMETERS 
I  MIere  Switch 
1  BeleiieldB 
Relays 

Eleetrle  Connters 


BLAN 


Ixptrimtntan  and  fnyontort  Suppliet 

64  Dey  St.,  New  York  7,  N.  Y. 


CONDENSERS 

Ceramicons,  micas,  bathtubs,  oils.  Large  quantities  on  hand  for 
immediate  shipment. 

See  our  ads  in  October,  November,  December  Electronics. 
Inquiries  solicited  and  promptly  answered 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENT$ 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  It  ELECTRONIC  SURPLUS 
13V33.9  Rnnh  St.  Datreit  3,  Mick. 

Phene  Townsend  I'SdOB 


At  Your 
Service 


— lot  bringing  bnoinats  noods  or 
"opportunltiaa"  to  Iba  ottonltoo 
el  man  oiaodotad  in  onocuilTa, 
monagamanl.  oaloa  and  raaponal- 
bla  toehnicaL  onginaaiiag  and 
oparotlng  copacHlaa  wUh  Om  In- 
daoliiaa  oairad  by  Iba  iollowing 
McGraw-Hill  poblleattooa: 

The 

SEARCHLIGHT 
SECTIONS  of 

ClassUted  AdrertiMlng 

Amarlcon  Mochlnial 
Aviolton  Woak 
Buoinass  Waak 

Boa  Tranaportattoa 
Choralcal  Enginoarteg 
Chamical  Indutiriot 
Cool  Aga 

Constrnetion  Moibodg  and  aqnlp- 
mont 

Doelrlcal  Conotnielion  A  Mainto- 
nanca 

□oetrical  Mardondislng 
Elactrical  World 
Eloctronlci 

Enginaaring  and  Mining  looraal 
E.  6  M.  I.  Motal  6  Mtawrol  Markata 
Enginaaring  Howt-Rocoid 
Factory  Monagamant  and  Main. 

Mnanca 
Floot  Owner 
Food  Indnatrloa 
Nncloonica 
Oporoting  Engtnoar 
Pewor 

Product  Engtaioorlng 
Tosillo  World 
Wolding  Enginoor 

For  adrartiMing  ratoa  or  otbor 
information  addrooa  tbo 

CloMlfiod  Advortitiiie  OMaioa 

McGRAW-HILL 
PUBLISHING  CO.,  INC. 

330  W.  42nd  $t..  Now  York  IB,  N.  Y. 
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MONMOUTH  RADIO  LABORATORIES 

BOX  159  OAKHURST,  N.  J. 
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IM 

WVUG  Mfd  Back  Wq€ 

.mi  M  $».4* 


M  l.tf  3.7  4  7  1] 

1.3  1.7»  3.n  4.33  7.3  1; 

1.3f  1.3  Xt  443  7.43  i: 

1.3  1.4  |l33B  €V  7.74  i; 

1.33  3  3  3  3  i: 

I  34  3.11  3.3  34  3.33 

1.4  3.11  34  4  3.3 

1.3  3.3  3.473  4.B  4.33 

1.37  3.33  3.71  4.4  4.3 

Any  8lM  Abo^  Encb  73c:  Ten  tor  H.44 


"TAB" 

That’s  a  Buy ! 


BABIK  CONDCNSU  BUYST 


MITAL  CASIO— OIL  IMPtlGNATID 

.04  33#  334.13  1  334  .03  39#  33.13 


01  33#  33.43 

01  38#  33.33 

33  43#  41.43 


MOLDID  BAKILITI  INCASiO 

.03  11#  34.43  I  333  .003  IS#  1343 

.06  16#  13.53  J  .003  16#  13.33 


433  .003  13#  1A43 

.003  18#  1443 

.01  31#  1343 

.03  33#  33.73 

LINI  FILTIBS 


r  33A«n/S60v»Bdo  CmI  U8N  3.1  to 
\  1M3  Mo's.. Bn.  ts.93:  S  tor.. 13.33 

oSiSJ  83A«p/303fde/S50w  fltn  both 
•  oT  line.  SOl^  **EUni-0-8ut’*.  Nov.  13.33: 

t/si3:  .’(/sat 

AMp/uanhto  110  vnode  GE.  SPECIAL  3  for  31.03 


IN  STOCK  .  .  . 


V.OOO  Anirnnot 

'*  000  lottvfirt 
300.000  (opodtort 
7C.000  t  (oilt 

IS. 000  (irtw't  I'rohf't 
1.000  (l•<k  Motert 

40  000  Csnnvitsft 
17.000  ViYit  Xt«lf 
1.700  0vAflm«)«tt 
.  IS. 000  u  F.lm 
1.740. 000  Fws««  S 
10.000  I'  SpoqHftii 
4S  000 
$.  SOO  Mfiff » 

7S  000  \m,Uh*% 

70.000 

IS. 000 

100.000  u  i$.„  I  (obi* 
S. 000. 000  p(s  Hfli4«ort, 


7. 500 

7.100  liA*  ftitfft 
77,000  r<l*i  l.phtt 

7  000  S*l>vni 

1.000  t 

1.100  T«(b  &*n*>o<*ft 

7. 500 

70.000  Relayt 
7SO.OOO 
7. SOO. 000 
4S.OOO 

73.000  Rbfctiait 
6.000  Tr<b  MsnusU 
SO  000  Tub*  Se(k*if 
SOO. 000  p<t  T*l*pbtn* 

(«w>p  (■•(kt. 
plwpt.  iempt  *ti  I 

40.000  Tfflnttarmen 
7SO.OOO  Twb#t 

M.Miant  •<  N 


Ce«*»Af*i*nt  (oAfroctart.  Quantify  far  Taut 

N*»4f  On  Tawf  Company  l*ff*fh*a4 


D3b4.  BBa  3  CbiircB  St. 

■  Cerntr  Chnnli  A  Uhirty  3ts. 

N3v  Yvrii  3,  N.  Y. 
llMt*3  •  Bvyl  worth  3-7333 

Don't  Min  Oor  Foil  Poft  A3,  Lnt  Pof# 


fdlHni  PrecisioR  Resistors— 

'•  .  -:=l  Ont  1V4  MIIM-II  ta  SlMk 

In  Praebinn  Rnhtnn 
■  I*- CnolM — Wn  SMn  Type.  In  Stock 
!•!!*  ???•*  ’**  .!.•  tMtt  I47MO 


ni  ion  uM  UMo  imom 

7U  im  UM  MMO  I»MM 

740  IM  MM  MM*  1«MM 

7M  UM  MM*  IU*M 


WM  IMTM 

-  33433  137333 

•M  7*M  M*M  IMIM 

!Si  9S  ^  *****  tt**** 

•M  MM  TM*  mm*  I***M 

«M  2141  77M  2tM*  l**U* 

!!*  ZZU  *****  >***M 

*17  JIM  TM*  27M*  l*4*M 

M*  21M  7«M  J**M  IM*M 

.!S  *‘i!  **■*  *****  >m*m 

!!!!  **!*  ****  *****  ****M 

IK*  **S  ****  *****  MI*M 

IM  22M  Sm  M***  2I**M 

IM7  22M  *7M  MM*  3II*M 

!!?!  **i!  ins  *****  **»««* 

iiu  SB  xm 

118  ^ 

^  BS  SB  IBSBBB 

mi  33  M  4433  33333  343333 

laM  3433  4433  34333  333333 

1333  3433  13333  34333  343333 

1333  3413  13433  43333  343333 

1333  3733  13333  43333  373333 

1433  3783  13433  43333  373333 


14M  3343  13434  47333  333333 
1333  3373  11333  47333  337133 
311333 

1313  1333  11333  43443  314333 
1433  3133  11443  44333  314333 

1443  3143  13333  33333  333333 

1444  3334  13333  31333  IliMi 
1433  3343  13433  33333  333333 
1473  3333  13333  34333  333333 
1433  SIM  13133  37343  333333 
1713  33M  13333  lUSl  333333 
1713  3333  13333  43333  371333 
1743  3733  13433  41433  333333 
1773  3733  14333  43333  433333 
1333  3^  14333  44333  433333 
UU  4333  14433  43333  433333 
1333  4333  14333  44433  433333 


1344  U14  14333 
1347  4433  14333 
1|M  4444  17333 
mf  17333 

iS!  tX  iSS 


Bk  ^sbs 

UnS  mSS  433833 

14333  41333  SCSS 
14333  43333  434333 


147.3  4M  1433  IlM  nm  133333  443333 

133  373  1413  3333  33333  113333  733333 

143  3n  1411  3333  31333  113333  733333  > 

Itf  tn  1413  3433  31333  114437  741333 

tn  433  1413  3733  33333  133333  333333 

in  481  1414  an  33333  133333  313333 

174  4M  1413  3413  33443  133333  333333 

133  434  1414  4333  2333  143333  433333 

133.4  4^  1417  4133  33113  141333  433333 

333  444  1418  4133  33333  143333  433333 

Any  sm  AboTo^^g^ll^l^  tor  33.34 


LARGE  STOCK 

Most  All  Types 
Write  Us  Your  Needs 


GLASS  BLOWING 

IN  ALL  ITS  BRANCHES 

5p««l«l  kihM,  Lbbp*.  VoennB.  Ban  Omm 
•t*.  Dooolopod  Of  mod#  la  Bpndllcallaa. 
Knror.  Tnago***.  Coppor  i#«i1i  Vnanna 
Pnap*.  Gba*  •*  Mnt^ 

IH  STOOC  AT  VIKY  lOW  PRICU 

Tant«*M.  MeUy.  Tcmlolna.  Xeroi,  *•*.  la 
Win.  WlhtiM,  Btflp*.  M**k.  TnbM.  a**. 
cd*o  ofliw  molarials  and  *niilpaiMl  nand 
la  lha  Vaeunm,  lodlo  Tnb**.  loap*.  M 


Fa  ALEXANDER 

IIS  W.  2M  St.  N3«  Y3rli  11,  N.  Y. 


SEARCHLIGHT  SECTION 


fOft  5ALB  BY:— 

Tfct  Pr38id3Nt, 

Tontolum  R3fifiin9  ond  Mintiif 
Corporation  of  Amorico  Ltd., 

Stfc  Floor,  18S  Boy  Stroot, 
TORONTO,  Ontario. 

“Scientific  filectrlc"  High  Freauency  Ia> 
ductlon  Henting  Unit  or  Bombarder, 
Model  WC-2iA.  Serial  1011  complete 
with  epare  tubee  and  acceeooriea.  Input 
— 113  Volta,  00  cycloo  nlnglo  phaee, 
16  KW . $S.733.30 

“SctoBtlflc  Electric”  High  Freqoenej  In* 
ductlon  Heating  Unit  or  Bombarder. 
Model  18-HF  3,  Serial  20111  complete 
with  epare  tubee  and  acceeooriea  Input 
— 120  volta  00  cyclee  single  phaee. 
II  KW . $1,633.30 

“Scientific  Electric”  High  Freaueney  In¬ 
duction  Heating  Unit  or  ^mbarder. 
Model  OHFl,  Input— 310  volte,  00  crclee 

eingle  phene.  3  KW . $1,333.33 

Tbie  equipment  wae  made  In  U.  8.  A.  and 
le  practically  unueed  having  become  re¬ 
dundant  owing  to  changes  In  proceaa. 
Prices  quoted  can  be  subject  to  negotia¬ 
tion. 

Prlroe  F.03.  Edmoatoa 


D.C.  MICROAMMETERS 

0-200  ua  3”  mi.  GJB.  DO  50 . $  P.M 

0-100  ua  3'  aq.  O.K.  DO  50 .  1*.M 

0-50  ua  3-  aq.  OJI.  DO  50 .  It.M 

PRECISION 

PORTABLE  INSTRUMENTS 

Single  or  multi-range 
D.C.  Microammeters,  from  5  ua  full  scale. 
Thermo-couple  Mllliammetere,  from  1.3 
Ma.  Thermo-couple  voltmetera 

Precisea  Electrical  Instnineit  Co. 

14«  Grand  StfMt  t4«w  Ywfc  13,  N.  Y. 


NATADELMAN 

168  Washington  St.  N.Y.  6.  N.Y. 


We  Buy  Surplus  Stocks  ol 
Tubes  and  Electronic  Parts 


ELECntONICS  — Mraary,  1951 


LARGE  QVANTITIES  of 
BADIO  TUBES 


TYPI 

TYPI 

TYPI 

TYPI 

TYPI 

TYPI 

TYPI 

IRS 

6AC7 

6H6 

6K7GT 

12A6 

803 

866A 

1S4 

6AL5 

6J5 

6SG7 

12SG7 

805 

9005 

5U4G 

6C4 

6J7 

6SH7 

12SK7 

807 

5V4G 

6C5GT 

6J5GT 

6SK7 

12SR7 

808 

6AB7 

6D6 

6K6GT 

6SN7GT 

42 

813 

SUaSTAMTIM.  OfSCOVNTS  ON  LdSOf  OSMRS 
All  tabM  or*  krrad  aaw  atoadord  brand*.  Tbi*  *ff*r  Mbjact  t*  ckaay*  witlMat  b*Hc* 
oad  prior  mI*.  Tarmt:  25%  d«po«it  with  order  bolonc*  C.O.D.  $25.00  dollan 
miKMiHai  ord*r. 

MANUFACTURERS: 

WANT  MORE  EXPORT  SALES?  CONTACT:  MICHEL  LEVIT 

METROPOLITAN  OVERSEAS  SOPPIY  CORPORATION 

MantHactunrs  and  DistributorM  e#  Blaetronic  Products 
1133  BROADWAY  pImm  CbalMo  3-1t05  NEW  YORK  10,  N.  Y. 


Subiect  to  Prior  Sale 


Sell  Your  SURPLUS  TUBES  &  EQUIPMENT 


SEARCHLIGHT  SECTION 


m  PiU/  CBIC  1.49  t9 . 

t  . 99  VR92  .  . 

^  HYM .  1.39  IMTH  .  .  . 

S  M . 89  PG194.  .  .  .  1 

^  J4A .  1.19  FGI99...  . 

D  1340/904.  .99  VUlll  .. 

^  3SA9 .  1.39  HYIUB 

35A7  .  3.37  HYI15  149 

:t  39AC9GT.  1.99  117L7* 
,4«29B9  1.3’ 

29B09GT*  3.39  117P7GT.. 

l'!,  39G9 .  1.18ll7Z3^  .. 

liSJ  29L9GT..  .87  \\l^Z 

1.93  39N9  1.99 

1.33  29W4GT*.  3.99  , 

3.95  29Y9 .  >  ’5  ' 

39Z9 . 87  ViV"  , 

1  JJ  39Z9GT*..  1.99  ' 

.87  ^7 . M  PGi99  4 

JJP«37A  ^ 

,  |;RK28A  3.89  lr*dl99  1 

■  S  2807  1.39  MSB  VT2 


.79  739CY... 
.39  731A _ 

8.99  733A-  387 

17.49  733A - 

8.89.733A'B.. 
.49  734A  B  . . 

.79  739A _ 

S  .79  739 A _ 

.  1.99  729B  .  .  . 

1.99  739G  .  .  . 

1.99  7J9A _ 

•^891  . 

1.49  (192  .  . 
1.39  *#3 
1.49  894  .  . 

19.89  899 . 

4.98  897 . 

14.99  898 . 

.98  899  . 

49.99  »!• 

42.99  811  . 

1.29  812  . 

13.89  813  . 

.  1.99  819 

3.19  S0828 
3.79  829 

.49  829B _ 

.  9.99  832 
.  .19  832A .... 

2.99  839 

1.39  837  . . 

.  7.29  838 . 

4.19  842  . 

9.99  843  . 
3.79:849. 
1.991891. 

31.39*899 . 


9987 .  7-39'lPl. . g 

9881  .  7.99  PM4 .  .98 

8992R.  .  ..  99.99  4A1  .  l.g 

UX9993.  ..  .99  PM9 . W 

89I2A _  1.29  ^11 . 2 

8913 .  3.79  PM9 . g 

8939 .  1.29  PM7  ...  .g 

9991  .  1.98  PM8 . g 

9992  1.99  9-3^^. . J’ 

9993  1.98  JJ 

9999  RC4B  1.95  38-4  . 2 

9999  .37  K49A . 34 

Sub-  K99B . 39 

Mlolaturet  M95B  .  . .  .g 

2E31 .  1.39  1.WA . 2 

3E33 .  1.19  K89B .  .34 

3E39 .  1.49  WLI2IA..  3.g 

2E43 .  1.39  G379.  3.g 

2E43  ,  .  .  1.39  ZB983  3.g 

C:K991AX.  1.29  879  . 39 

<:K992AX  1.79 
<:K999AX  1.79  Masdftpiloca 

(:K999AX.  1.79  44.  b«»i  19  .99 

<:K999AX.  1.29  49.  Boi  19  .99 

C:K923AX  1.79  89.  Box  19  .99 
(:K529AX  1.79  44  Ea.  ..  .97 

<:K929AX.  1.98  S9  T4  3W  .18 
CK929AX  1.79  imW  29V.  .39 

(:K939AX  1.98  291.  Box  19  .34 

CK931DX  .98  ill  28V..  .19 

CK9330X  .98  312  28V..  .15 

<:K933AX  1.39  32.»  3V  .  .39 

<:K934AX  .89  SyUanla 

(:K539AX  .89  S9  9W  129V  .19 

<;K937AX  4.98  WttRhi 
ICK9380X.  .89  (-7  Aiv 

'<:k939DX  .98  129V..  .19 

rifUinx  *'9(1  A1«IScrewB**« 
*25  *5W  125V  .98 

M  39W  125V  .98 

i  lli  Naoo  Bulb* 

■  !!  NE15  991  .39 

CK947DX  1.98  k:*>*  19 

(:K948nX  1.98  512 . 39 

CK551.\XA  1.49 

JRP4974  .  1.49  QH?  (.'Zm  t* 
<:K9478..  2.48  JJhV.  r 

<:K5497  2.89  R**'!  * 

C:K5792  .  9.98  *>*••«» 

JRP9794  9.79  ,  m 

(:K9744  ..  2.98  tej*  Bulb  .g 

5829  .  9.98  ” 

9879  1.98  Te*  SH^ 

C’Ray  Tube*  » 

2AP5  ..  7.98  9  1. 

3API  .  .  .  4.49  99V.  E*.  .18 


OA3 .  1.49] 

OA3^VR7S  1.38 

OA4G _  1.33< 

OB3 .  1.78 

OB3  VR98  1.39 
00  VRI891.83. 
Oni^VR194  .89; 

OY4 .  3.93  ‘ 

OZ4 . 84 

CIA .  4.98 

OlA . 48 

SIA .  3.99 

1A3 .  1.18 

1A4P . 98 

1A9GT.  .  .89 

IA4 .  1.78 

IA7GT...  1.84 
IAE4  1.88 

1B3  8814*  3.49 
1B4P.  .  .98 

IB9  29S  .  .98 

1B7GT.  .  .98 

1B31/471A  3.89 

IB32 .  3.49 

1B23 .  8.29 

IB24 .  4.39 

1B24 .  3.49 

1B27 .  33.85 

1B29 . 98 

1B33  932A  1.71 

1B34 . 18.88 

1B37 . 18.88 

1B38  .  34.88 

1B48 .  4.99 

1B41 . 49.95 

1B42 .  7.98 


3B7 . 98i9X4G . 98i< 

3B33'  '9Y3GT*..  1.39 

GL999  1.38  5Y4G . 79 

3C31  1442.  .34  9Z3 . 98 

303  7193.  .89  9Z4 .  1.18 

3C34  .  39  C4A .  7.49 

3C34  RK34  .  38  4A3  .  1.39 

3C39 .  33.98  4A4  ....  1.48 

3C48  .  3.78  4A9G .  3.18 

3C43  .  38.98  ;4A4 .  1.33 

3C43  444A  14.99  |4A7 .  1.89 

3C44 .  1.38I4A8GT.  .  .  1.89 

3C98  .  3.49 ’4AB4*  .  3.88 

3C9I .  5.49  4AB9  4N9  1.33 

3C93 .  3.84  4AB7  1893  1.43 

3021  . 1.88  4.\C9C;T..  1.29 

3E9 .  1.14  4AC7* _  2.98 

3E33 .  1.13  ,4AD7  ..  1.48 

3E34  ...  4.98:4AE9  .99 

2E29A/  4AE4G..  .79 

HY4  .  .  .  5.19  4AF9G.  .  .  .89 

3E38  2.39  4AF4G  ..  1.33 

2J31  .  14.49  4ftG5«  2  49, 

3J31A  ...  18.49  *^  ^ 


32 

PG33  .. 
32L7GT 
FG33 . . 

33  . 

34 

39  91... 
35A9  . 
39B9*.  . 
39C5*  .  . 
3909* .  . 


*4'9*  4AG7* . 
13:98  *4AH5G 
39.98  4AH4*. 
8.98,4AJ9  . 


|398TL, 

I343A.  . 

342B.  . 
271A.  . 
282B 


4SK7GT*.  1.88  13BA7* 
4SL7GT*.  1.35  13BD4* 
4$N7GT*.  3.28  I2BB4* 
4SN7WGT*3.98  12BF4 
4SQ7GT*.  I.58  12BH7* 


878 

884  409G 
893A 

885  .... 

928 

922 

923 

927  CE25 

929  . 

938  . 


1C9GT. 
1C4  .  . . 
1C7G. . . 
1D9GP. 
1D7G  . 
1D8GT. 
1E9GP 
lETG... 
1F4  . . . 
IF9G... 
1F4  . . . 
1F7C... 
1G4GT. 
1G9G.  . 
1G4GT. 
IH4G.  . 
1H9G.  . 
1H4G.  . 
U9G. .  . 
1J4G  .  .  . 
IL4  .  .  . 
1LA4.  . 
1LA4.  . 
ILB4.  .  . 
ILC9. . 
ILC4  . 
1LD9.. 
1LE3.  . 
11.G9.. 
1LH4.. 
1LN9. 
1N9GT 
1N4G  . . 
1P9GT. 
1P34  . 


1.88I4Y7G . 98ll4AP7' 

1.494Z9  13Z9.  I.IB  XXD 

3.39  4Z7G . 98  14B4  .  . 

2.88  4ZY9G  .  .98  14B8  . 

2.88  7A4'XXL*  .98  t4<:9. 

3.38  7A9* .  1.18  I4C7.. 

1.49  7A4* . 98  14E4.  . 


HY123IZ 
HY1249  . 
1273  .... 
1483 . 


MM  Bach 
7888wvdc 
.8879  1.98 

.1  4.98 

7988wTdc 
.83  3.98 

.89  3.49 

.1  9.98 

I  14.98 

l8888wTdc 
.83  3.49 

13888w*dc 
.82  4.98 

12988wt(1c 
.49  14.98 

l9888wTdc 
.8814  9.98 

29888wrdc 
.88839  7.49 

1  99.88 

AC  RATED 
338Tac 


OIL  CONDENSERS 

Mfd  Each  MM  Each 

I  488w»dc 

I  a 

98wTdc  I  .3  .49 

4  .49  ;  .39  .71 

198wTdc  .9  .79 

1-1-3-9  .49  !  1  .89 

398wTdc  1  3  .99 


»lt5V/80cye  Inpt 

Xformers 

TV  4  CB  Pwr  Sapply 
Xfair,  for  7*  to  2(r  TuIhs 
HiVolU  to  70KV  <w 
quadnipler  ckti.  .All 
I^bM,  PI  4  Fil  Wndx^ 
dlmif:  SOOV'DC  175  m* 
PiUl-W4Te.  e.4V'l0.3A,  5.4V/8A.  1.5V/iA. 

Hrprrxll  ror«,  Oil  Imprff . 18  88 

I008vct/I50aia.  SOOVRlu.  6.3T/ria.  5«/3a. 

Ix0.3v/.45ma.  6.3?/1.15a  H’tid . $4.50 

I000vet/45aia.  795TCt/80ma  4  SOOrct/SSma. 

Sz.'.T/3a.  O.STCt/la.  6.3Tct/.3a . $3.88 

800w/35aia.  Sxl.5T/2a.  H*8ldHViat  .$2.98 
TOOvet/IOOaia.  llSv/IOOma.  2x6.3v/la. 

U.  Cftd  HlVlnt . $2.88 

i78«/l98a)a.  5r/U.  18v'4a .  $3.28 

428vet/l20ma.  4.8x/1.8a.  w/inpu  6-11-14- 

nSrdc  4  lI5/130Tac . $1.88 

PLATE  TRANSFORMERS 

7900V  or  l9000V*DMr/36aia . $21.86 

300(N/tOaia,  Cad  Hmnaul . $4.88 

I80(h/4aia.  H‘*ld.  HIVIiik .  $3.28 

FILAMENT  TRANSFORMERS 


2.8V/l2AeaWiidf/11.5KrIiu  $8.98 


H  SldRVliu . $i.M 

l.3vel/2A.  $1.38:  8.SC/.6A.  $1.38 
2.5v/2a...  .88:  7.5vet/l2A.  $4.98 
24v/8a  OMl  $3.88  :  24v/2a  cad  $t.S8 
Pricts  SuNodt  to  ChonB# 
Phofio:  worth  2-7230 


ELECTRONICS 


Arr  EitKlntvrlnc  *  M»rhlii»  Co..  -  *»* 

A<'heM>n  (’orp . 

Acme  . .  *5f 

Acme  Wire  . .  *•» 

AeronMttcal  l  emmanlrutlftOft 

Equipment.  Inc .  ■•J 

AeroTox  . .  _22 

Alden  Prodocta  . .  WS 

Allegheny  I.ndlum  Steel  Corp .  . 1*9 

Allen  r«..  Inc.,  L.B . 

Allied  Control  Company.  Inc . 4» 

Allied  Radio  Corp . !»•.  2W 

Alliiion  Radar  Corporation .  279 

Altec  I.antdnff  Corporation . 226 

American  Cladmetal*  Co . **♦ 

American  Electrlcnl  Heater  Co.  . . . .  1^6 

American  Oaa  Arcnmnlator  C'ompany...  262 

American  I>ara  Corp . 

American  Phenolic  Corporation  .  140 

American  Smeltlnir  A  Refininff  Co. 

Federated  MetiUs  Division .  216 

American  Televiidon  A  Radio  Co . 267 

American  Time  Prodnet*.  Inc .  162 

Amperex  Klcctronle  C'orp . Third  Cover 

Amperlte  Company.  Inc .  166 

Ampex  Electric  Corporation .  261 

Andrew  t'oiporatton  .  166 

Antara  Prodneta  IMvIaion  of 

General  DyeatoE  Corporation . 24.  2.% 

Arfcwrioht  nnlahino  Company .  222 

Arnold  Enriaeerinxr  Company .  10 

Art  Wire  A  Atampinff  Co .  276 

Aatron  Corporation  .  176 

Antomatle  nectrlc  Aalea  Corp .  16 

Ballantlne  I.aboratorle«.  Inc .  164 

Barker  A  W’llltamaon.  Inc .  200 

Barry  Corporation  .  62 

Bead  flkaln  Mannfactnrina  Co . 214 

Bell  Telephone  Laboratonea . 160 

Bendix  Aviation  Corporation 

Ecllpae-Ploneer  Mvlalon .  246 

PaHllc  IMvIfdon .  260 

Red  Bank  Dlvlaloa .  167 

Bentley.  Hania  Mff*  Co .  12 

Beta  f^ectrlc  Corporation .  271 

Bird  Electronic  Corp.  .  .  262 

Rlrmlncham  Aonnd  Reprodveer*.  Ltd .  . .  1S6 

RIrtcher  Corporation  .  200 

Bliley  Electric  Co .  214 

Boonton  Radio  Corporation .  126 

Bone  Con..  Georoe  W  . 266.  261 

Bowaer.  Inc .  261 

Bracke-Aleh  X  Ray  Co..  Inc .  264 

Bradley  lAhoratoriea,  Inc .  26 

BrIdoepoK  Braaa  Co .  166 

Brownina  Laboratorlea.  Inc .  160 

Broah  Development  Company .  166 

Bnrnell  and  Company .  S6 


Cambridee  lliermlonlc  Corp .  166 

Cannon  Electric  Development  Co .  266 

Capitol  Radio  Engineering  Inatltote . 261 

Carter  Motor  Co .  176 

Centi^  damping  A  Mfg.  Co . 2M 

Centralab.  Div.  Globe-Cnlon.  fnc..1S.  14.  16 
Chicago  Tranafornaer,  DIv.  of  Eaaex  Wire 

Corp . 2S4 

Cinch  Mannfactnring  Corp .  117 

Clare  and  Co..  C.  F . 261 

Cleveland  Container  Company .  286 

Clippard  Inatrnment  lAhoratory.  Inc.  ...  266 

Cohn  Corporation.  AIgmnnd .  266 

CollliM  Radio  Company .  266 

Commnnlcatlona  Co..  Ine .  276 

Commnnicatlona  Acceaaorlea  Company...  272 

Condenaer  Prodneta  Company .  7 

Contlnental'DIamond  Fibre  Company. .. .  286 

Cornell-T^blller  VUectrlo  Corp .  146 

Corning  Glaaa  Worka .  26 

Cornlah  Wire  Company.  Inc .  26? 

Corry-tlameatown  Mfg.  Corp . 220 

Coto.Coll  Co..  Inc .  262 

Craft  Mannfactnring  Co .  166 

Cramer  Co..  Inc..  R.  W .  1*6 

Crane  Packing  Company .  261 

Croaa  Co..  H .  266 

Crowley  A  Co..  Inc..  Ilenry  L .  161 

Cartln  Development  A  Mfg.  Co . 271 

Dano  Electric  Company .  268 

Dnven  Co..  The .  21 

Dial  Llfht  Company  of  America .  266 

Dtatlllatlon  Prodneta  Indnatiiea .  141 

Donnelly  Mfg..  A  Div.  of  John  Donnelly 

A  Aona  .  282 

Dow  Corning  Corporation .  266 

Driver  Company,  W'.  R  .  46 

Drlver'Harrla  Company  .  227 

DuMont  I.aboratoiiea.  Inc..  .%lten  R. 

27.  66.  161 

Dynamic  Realator  Corporation . 275 

Eaatmaa  Kodak  Company. 

Induatrial  Photographic  INv .  161 

Elaler  Bngineeiing  Company.  Inc...  166.  266 

RItel'McCollongh.  Inc.  .  88 

Electrical  Induatriea,  Inc .  281 

Electrical  Reactance  Corp .  188 

El-Tronlca.  Inr . 268 

Electronic  Tube  Corporation . 242 

Electrona.  Inc . 818 


Electro  Tec  Corporation .  266 

Electro- Voice,  Inc . 274 

Erie  Realator  Corp .  62 

Fairchild  t'amera  A  Inatrnment  Corn  216.  266 
Federal  Telecommanicatlon  Laborniorles, 

Inc .  8 

Fidelity  Chemical  Prodocta  Corp .  266 

nabcr-Ptcrcc  Company.  Inc .  298 

Fre^  R^io  Corp .  29i 

Freed  Tranaformcr  Co.,  Inc .  219 

Foret  Elect  nmlca  .  267 

Gamcwcll  Company  .  186 

Gatca  Radio  Company .  287 

General  Ccramica  A  Steatite  Corp .  196 

General  Chemk^  DIvlaion  .Allied 

Chemical  A  l^c  Corp .  146 

General  Control  Company .  266 

General  Electric  Company 

Apparatna  Dept . 82.  188.  186.  162 

Chemical  Drat.  .  228 

EIcctronIca  ^pt . 61.  168.  238.  286 

General  Indoatrlca  Co .  211 

General  iHatc.  DIvlaion  of  Vctala  A 

Controla  Corporation  .  86 

General  Prcdalott  Laboratory.  Inc . 229 

General  Radio  Company .  217 

Gcrmaa-.Amcrlcan  Trade  Promotion  Oflicc  298 

OIcnco  Corp . 247 

Oramer  Tranaformcr  Corp .  164 

Grant  Policy  A  Hardware  Co .  277 

Graphite  MetallUIng  Corp .  2M 

Gray  Reeearch  A  Drvelopmcnt  Co.,  Inc. . .  166 

Grayhlil  .  278 

Green  Inatrnment  Co .  277 

Giira  Rcprodoccr  Corp .  287 

Gnardtan  Electric  Mfg.  Co .  171 

Gulton  Mfg.  Corp .  247 

Hardwick.  HIndIc,  Inc .  228 

Hnrt  Mfg.  Co .  266 

Hathawny  Inatrnment  Co .  268 

Hnydon  Company.  W* .  264 

Helland  Reaearch  Corporation .  266 

Hcimmann  Electric  Company .  177 

Helder  Metal  iS^ncta  Corp .  26* 

Helli^  Corporation .  127 

Hewlett-Packard  Company  . 6.  9 

Hcxacon  Electric  Company .  271 

Hcyman  Manofactnring  Co .  198 

Hlckok  ncctrical  Inatrnment  Co . 18,  17 

HoHlaton  MUla,  Inc .  289 

Holtacr-Cabot.  INv.  of  National  Pneu¬ 
matic  Co..  Inc .  186 

Rytron  Rndio  A  Eleetronlca  Corp .  14.6 


Indiana  AtccI  Producta  Company .  86 

Indoctograph  Prodneta.  Inc .  294 

Indnatrlal  Condenaer  Corp .  287 

Inatrnment  Realatora  Company . 268 

Inaultne  Corporation  of  America . 261 

International  Re«dataace  Co . 4.  8 

Irvington  Varniah  A  Inanlator  Co . 181 

J  F  D  Mannfactnring  Co.,  Inc.- .  248 

•lellUT  Mnnnfactnring  Corporation.  C.  O. .  279 

JohMon  Co..  E.  F .  176 

Jonca  Div.,  Howard  B.  Cinch  Mfg.  Corp. .  269 

Kahle  Engineering  Co .  252 

Karp  Metal  Pr^ncta  Co.,  1m .  87 

Kariron  .  296 

Kay  Electric  Company .  141 

Kenyon  Tranaformer  Company,  lae .  185 

Kcatcr  Aoldcr  Company .  121 

Kinney  Mnnafmctnrlng  Company .  19 

Knighta  Co.,  dnmea .  26i 

Krohn-Ritc  Inatrnment  Co .  298 

Knlkn  Electric  Mfg.  Co..  Inc .  286 


Lnmbdn  EIcctronIca  Corporatlou . 277 

l.aadU  A  Gyr.  Inc .  182 

l.cach  Relny  Company .  246 

l.ccda  A  Northrnp  Co .  218 

Lelnnd.  Inc..  O.  H .  266 

licwla  A  Knnfman,  Inc .  288 

Liberty  Mirror  Dlvlaloa,  LIbhey-Owene* 

Ford  Glaaa  ^ .  266 

iMkheed  Aircraft  Corporation .  266 

lAMithnn  Mfg.  Company .  266 

Mngnecord.  Inc . 168,  886 

Mfulory  and  t'omjMny.  Inc..  P.  R . 64,  116 

Manning.  MaxwcH  A  Moore,  Inc .  221 

Marconi  Inatramcnia.  Ltd  . . 286 

Marion  Electrical  Inatrnment  Co .  2 

Markcm  Machine  Company .  281 

Martin  Company.  Glenn  L . 261 

McGraw-Hill  Book  Co..  Inc . 166.  266 

Mraanrementa  Corporation . 286 

Merit  Tranaformcr  Corp .  266 

Mctnl  Textile  Corperatton .  267 

Mica  Inanlator  Compaiyr .  266 

Mlllcn  Mfg.  Co..  Inc..  Jamea .  276 

Milo  Radio  A  Eleetronlca  Corp .  172 


TESTS  ALL  TV 
PKTURE  TUBES 

(Maiariic  aaB  ClMtrmtatlt) 

'SCOPE  TUBES  AND 
INDUSTRIAL  CR  TYPES 


IN  FICll, 
UlkWARCIMUSE  ' 
Ttil.  CB  Tab.,  ij 
without  rtM.valli 


A  complete  end  self-contained  Electronic  Instrument! 
Incorporates  a  TRUE  BEAM  CURRENT  Test  Circuit! 
Checks  overall  tlectron-(un  performanca  for  proporS 
tionato  pictura  bri(htness.  Additional  lasts  for  acctU 
crating  anodes  and  deflactlon  plate  olofflonts.  ' 

The  Prtcision  CR-30  should  not  bo  contused  with  men 
adopters  cannacting  to  ordinary  receiving  tube  testeri 
which  were  never  designed  to  meet  tho  vefy  special 
Ittd  needs  of  CR  tube  checkin|.  Simllafly,  It  Is  not  tt 
bo  confused  with  neon-lamp  units  or  similar  devices  ol 
limited  technical  merit  and  which  do  not  chock  all  Cl 
tubes  or  all  tube  elements. 

GENERAL  AND  TECHNICAL  SPECIFICATIONS  | 
At  Tests  All  Mtdem  Catkade  Ray  Tubes.  Tests  All  CB 
Tube  EleiMnli:  Not  just  a  limited  lew.  j 

it  Free-FoM  14  lever  Eleewnt  Selactlan  System,  indo# 
pendent  of  multipit  best  pin  and  floating  elamana 
tarminations,  for  Short,  Leakagt  and  Quality  Tests.  V 
it  TrM  loam  Currant  Test  Cirtait  checks  all  CR  Tubo^ 
with  Electron-gun  In  operation.  It  Is  the  Electron  loMOi 
(end  NOT  total  cathode  emission)  which  tracts  the  pet-A 
tern  on  tho  face  of  the  CR  tube.  The  significance  of  tlwl 
about  rosts  in  tho  fact  that  Beam  Currant  (and  picturof-' 
brightness)  Is  primarily  associated  with  the  condition 
of  tho  cantor  of  tho  cathode  surfaci  and  not  the  overall 
cathoda  area. 

it  Valtage  Rogolatad,  Bridto  lyn  VTVM  affords  super- 
sensltlvo  tube  quality  indications  and  positive  chock 
of  low  current  anodes  and  daflaction  plates. 

it  Miert-lina  Valtaga  Adjostmant  Matar-manltarad  at 

filament  supply. 

it  Accuracy  of  tost  circuits  closely  maintalnod  by  usa 
of  factory  adjustod  Internal  calibrating  controls;  plastic 
Insulated,  telephone  type  cabltd  wiring;  highast  qual¬ 
ity,  consarvatlvoly  ratad  components. 

*  Built  lu.  High  Spotd,  Rtlltr  Tubt  Cliart. 
it  Tust  Circuits  Transformtr  Isolated  from  Powtr  Lino. 
it  AH'  EaN  Vision  Muter  with  scalu-plete  tspuclully 
dtsignod  for  CR  tubt  testing  requirements. 

H  H  it 

SERIES  CR-SB-ln  hardwood,  taporod  portabta  caM. 
17W  I  1344'  I  64k*.  Complete  with  standard  12  pin 
tube  cable  and  univtrsal  CR  Tube  Test  Cable. 

ShiBPtat  walcirt;  22  tea . . Not  ffrieo;  SBB.yS 

Sm  tha  iMw  CR-30  an  dimter  nr  lawdinf  alactrmiic 
•quipmanl  ditfrikvtmn.  Plwca  ymn  ardari  nww  r«  Mwr. 
anrliMf  nM«ikf#  dafivary. 


Precision  Apparatus  Co.,  Inc. 
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t99  WaldM  Kohlnoor,  lae . 
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PUSH-PULL 


AMPEREX 

t 

UHF  and  VHF  Twin  Tetrode 

for  W-l-D-E  Bond  Operation 

RF  Amplifier,  Modulator,  Frequency  Doubler,  Tripler 


POWER 


AX-9903/5894 

CHARACTERISTICS 


Filament  Voltage 
S«ri«s 
ParolUl 

Filament  Current 
Porollcl 
Maximum 

d.c.  Plot*  Voltog*  . 
d.c.  Grid  ^2  Voltog* 
d.c.  Grid  ^1  Voltog* 
Plot*  Oiuipotion  (w.) 
d.c.  Plot*  Curr*nt  (mo 

Grid  to  Plot* 

Input 

Output 


MOUNTING  POSITION:  Som  up  or 
down.  Horiiontol  with  pnod*  Icodi  in 
horixontol  plan*. 

Fits  829B  Typ*  Socktt. 


#  Th*  AMPEREX  AX-9903/5894  it  on  impr*v*d  vortion  of  th*  8298.  Th*  d*4gn 
of  thit  tub*  incorporotot  footwrot  which  prodiK*  contidorobly  tmollor  output 
copociloncot  ond  which,  thorofer*,  rotulf  in  highor  rotononf  fr*qu*nci*t  (oppreoi* 
motoly  500  me.  inttood  of  250  me.).  In  oddition,  bocout*  of  th*  tow  inductoii**t 
•f  th*  €onn*cti*nt  b*tw**n  th*  cothod*  ond  tcr**n-grtd,  mor*  ttobi*  op*ro4on 
ot  high  fr*qu*nci*t  it  *ff*ct*d. 

#  A  mott  dotirobi*  dotign  choroctorittic,  olto,  it  th*  inc*rporotion  of  intomol 
noutroliiing  condontort  which  or*  connoctod  diroctly  t*  th*  control-gridt,  moking 
impottibi*  t*lf-ot<illoti*n  in  o  tun*d*plot*,  tun*d-grid  trontmittor. 

#  Of  importonc*  in  thit  now  dotign  or*  tuch  footurot  ot: 

1.  Diroct  ond  short  connoction  b*tw**n  th*  pint  ond  th*  onodo,  touting 
low*r  inductonc*  ond  r*tittonc*. 

3.  No  iniuloting  ports  (mico  or  coromici)  b*tw**n  onodot,  resulting  in  lower 
losses  ot  high  froquoncioi. 

3.  "Screened"  micas,  thereby  preventing  pouibi*  losses  due  to  centomi- 
noted  mico. 

4.  Zirconium-cooted  moly  onodes,  giving  o  higher  degree  of  voewum  thon 
possible  with  nickel  onodes  end  borium  getters. 

#  For  th*  full  ttory  on  how  to  ute  the  AMPEREX  AX-9903/5894  in  your  portiewlor 
epplicotion,  write  to  Applicotion  Engineering,  Deportment  N.  Or  if  you  prefer, 
otk  for  on  AMPEREX  representotive  to  coll. 

#  IMMEDIATE  DELIVERY*  Order  from  your  locel  electronics  ports  distributer. 
If  unovoiloble,  write  direct  to  our  plont. 

*  Subject  to  prior  so/e 


AMPEREX  ELECTRONIC  CORP. 

25  WASHINGTON  STAtfT,  BKOOKIYN  1,  N.  Y. 

In  Congdo  and  Nt  .loundlond  llo9ert  Mg|tiii(  limited 
D'lB  Irenldille  Hood,  leotide,  Totonts,  Onlorig,  (gngdg 
Coble  AMPR0NIC5 


re- tube  with  I 
AMP£R£X 


Tm  KHIMTAINHtAD  Of  MOOfRN  TUIC  OfVaOPMCNT  IS  RCA 


Performance  -Prowodf  in  active  duty 

For  civilian  and  military  electronic  designs  . . .  RCA  preferred-typp 
receiving  tubes  offer  these  important  advantages  .  .  . 


FLEXIBILITY-  RCA  prejerred-type  re¬ 
ceiving  tubes  are  chosen  for  the  advan¬ 
tages  they  offer  from  engineering  and 
equipment  production  viewpoints. 
They  cover  an  extremely  wide  variety 
of  tube  applications  in  civilian  and  mil¬ 
itary  equipment. ..and  offer  the  engi¬ 
neer  flexibility  in  circuit  design. 

PERFORMANCE— These  types  have 
demonstrated  their  reliability  in  equip¬ 


ment  of  widely  divergent  designs. 
Proved  in  service,  they  are  the  logical 
types  for  future  designs. 

ECONOMY — This  group  of  44  tube 
types  represents  more  than  half  of 
RCA’s  current  receiving  tube  volume. 
By  concentrating  production  on  these 
few  types  having  wide  application,  sub¬ 
stantial  savings  are  realized  in  manufac¬ 
turing  costs  which  are  passed  on  to 


customers  . . .  and  quality  and  perform¬ 
ance  capability  are  sustained  at  a  high 
level. 

STANDARDIZATION—  By  concentrat¬ 
ing  on  RCA  preferred  receiving-tube 
types,  the  equipment  manufacturer  also 
benefits  by  his  ability  to  standardize  on 
component  parts  .  .  .  resulting  in  sub¬ 
stantial  purchasing  and  stocking  econ- 
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